Monsanto

Monsanto Company

800 N. Lindbergh Boulevard
St. Louis, Missouri 63167
Phone: (314) 694-1000

LAW DEPARTMENT

February 3, 1995

VIA CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Lance R. Richman, P.G.

Emergency and Remedial
Response Division

U.S. Environmental Protection
Agency

26 Federal Plaza, Room 13-100

New York, NY 10278

RE: Request for Information Under 42 U.S.C. §9601 et sed.
Diamond Alkali Superfund Site, Passaic River Study Area

Dear Mr. Richman:

Monsanto Company hereby timely responds to the United States
Environmental Protection Agency’s (EPA) Request for Information
under 42 U.S.C. §9601 et seq. Diamond Alkali Superfund Site,
Passaic River Study Area, dated January 3, 1995. Monsanto
received the Information Request on January 4, 1995.

In response to the EPA’s Request for Information, Monsanto
disagrees with the EPA’s overly broad assumption of authority
which it asserts is conferred by the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) 42 USC Section
9601, et seqg. Monsanto also objects to the overly broad scope of
the questions included within the EPA’s Request for Information;
to the unreasonable time period which is not specified in the
Information Request; and to the lack of definition or limitation
with reference to the Passaic River Study Area. In thus
responding, Monsanto is not waiving any right by such action to
the apparent lack of authority in issuing the January 3, 1995
letter. The unintelligible signature does not relate delegation
of authority to issue such a government request and, therefore,
this reply is filed under protest without any waiver of any right
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or objection relative to Monsanto Company’s cooperation. Other
and further objections and claims of privilege, both general and
specific, are noted in Monsanto’s responses to the specific
requests.

However, consistent with Monsanto’s policy of cooperation
with government agencies, Monsanto is responding toc the non-
objectionable, non-privileged portions of EPA’s Request for
Information. At the same time, Monsanto reserves all objections
and defenses as to EPA’s statement of authority and the scope of
information as requested.

Because of the all encompassing scope of the EPA’s Request
for Information, Monsanto needs and requests the assistance of
the EPA in preparing its response. Accordingly, Monsanto
requests, under the provisions of the Freedom of Information Act,
that the EPA prepare and copy all information showing or tending
to show that Monsanto or any of its manufacturing or business
activities have any connection whatsoever to the Diamond Alkali
Superfund Site or the Passaic River Study Area and, further, any
and all information upon which the EPA relies in its decision to
submit the Information Request to which Monsanto makes the within
response. Monsanto requests that the appropriate Freedom of
Information officer contact the undersigned counsel to make
arrangements for delivery of the responsive documents.

Monsanto’s Response is submitted herewith, attached and
marked as "Exhibit A." Other exhibits are referenced therein and
also attached. Monsanto hereby asserts a claim of business
confidentiality as to the information contained in all documents
and exhibits submitted herewith pursuant to 40 CFR Part 2,
subpart B. Where appropriate, the cover sheets to the
information are marked in accordance with 40 CFR section
2.203(b).

Given the extensive scope of information as requested, and
given the effort required to review and make diligent search for
responsive information, Monsanto reserves the right to amend
and/or to supplement this response as appropriate in the future
upon the discovery of further documents and information.
Specifically, it must be noted that Monsanto’s responses herein
may encompass information supplied in the documentation which has
been previously produced by Monsanto for EPA’s inspection in
compliance with an Administrative Order pertaining to an ECRA
study, the report of which is dated October 25, 1991.
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Please direct all further inquiries, or questions concerning
Monsanto’s position in this matter or any information submitted
herewith to the undersigned counsel at (314)694-8503.

Assiétant/Environmental Counsel

IWH/sgf/255
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EXHIBIT A

Monsanto’s Response to Request for Information
Concerning the Diamond Alkali Superfund Site
Passaic River Study Area

GENERAL OBJECTIONS

Monsanto generally objects to the overly broad, unauthorized
and unduly burdensome nature of the questions included in the
January 3, 1995 Request for Information on the site referenced
above, as propounded by the United States Environmental
Protection Agency (EPA). Monsanto objects to the extreme breadth
of information sought insofar as the questions fail to limit the
scope of inquiry to the discharge of hazardous substances, as
defined in 42 US Code section 9601(14) (hazardous substance), into
the Passaic River. The questions as propounded are in excess of
EPA’s authority for purposes of information requests under CERCLA
Section 104 (e) concerning a hazardous waste site. Furthermore,
there is no showing that the individual propounding these
requests on behalf of EPA possesses the requisite authority to
make such requests pursuant to CERCLA. The illegible signature
does not relate any delegation of authority to issue such a
Government Request. Monsanto also objects to the definitions and
instructions included in the Request for Information on the
grounds that they exceed the scope of EPA’s authority for
purposes of such an Information Request.

Given the undefined and unlimited periods of time for which
inquiry is made, the undefined nature of gquestions and the
existence of multiple lawsuits which may pertain to some aspects
of the questions as propounded (including but not limited to
Monsanto Company vs. the Aetna Casualty & Surety Company, et al.,
C.A. No. 88C-JA-118-1-CV, Superior Court, New Castle County,
Delaware), various communications and documents are not subject
to disclosure on the basis of irrelevance, over breadth, lack of
competent authority, attorney-client communications, attorney
work product, self-critical analysis and/or settlement
negotiations privileges.

Monsanto states that the objections set forth above are
continuing in nature, and to the extent applicable, shall be
deemed included in each and every answer given below, whether or
not specifically set forth therein. Monsanto specifically
reserves to itself and does not waive the right to raise
additional objections as appropriate at any later time.

respons2.epa
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RESPONSES

1) How long has your company operated at the facility
designated above? If your company no longer operates at this
facility, during what years did your company operate at the
facility?

Response Number 1:

Monsanto operated the Kearny Plant from 1954 to 1991.

2) a) Does your company have or has it in the past had a
permit or permits issued pursuant to the Resource Conservation
and Recovery Act, 42 U.S.C. §6901 et seqg.? If "yes", please
provide the years that your company held such a permit and its
EPA Identification Number.

b) Does your company have or has it in the past had a
permit or permits issued pursuant to the Federal Water Pollution
Control Act, 33 U.S.C. § 1251, et seq.? If "yes", please provide
the years that your company held such a permit.

Response Number 2:
a) No RCRA permit was required.
b) No Federal Water Pollution Control Act permit; the

plant was not a direct discharger and all such sewer
discharges since 1955 went to POTW.

3) Did your company receive, utilize, manufacture, discharge,
release or dispose of any materials containing the following
substances:

ag
1]
2z
o

e
2,3,7,8 tetrachlorodibenzo-p~dioxin
or other dioxin compounds

Polychlorinated biphenyls (PCBs)
3-Ethyl-methyl hexane
Methylcyclopentane
Bis(l,1-dimethylethyl)~-diazine
2,2-Dimethylbenzene
Trichloroethene

3,3-Dimethyl hexynol
2,2,4-Trimethylhexane

Toluene

2,3~-Dimethylhexane
Naphthalene

ARRRRREREEY
ARRRRRERERY
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2,3-Dimethylheptane
Response Number 3:

In addition to the previously stated general objections,
Monsanto specifically objects to the form of Request Number 3
insofar as its "checklist" format listing of various chemicals
attempts to force Monsanto to characterize transactions for use
of chemicals in such a way as to correspond to the elements of
CERCLA liability. Without waiver of these objections above
stated, Monsanto states that the Kearny Plant used
polychlorinated biphenals (PCB’s) as a heat transfer fluid and
toluene as a raw material in manufacturing processes. Monsanto
denies that it discharged hazardous waste into the Passaic River
from the Kearny Plant.

4) a) Provide a description of the manufacturing processes
for which all hazardous substances, including, but not limited
to, the substances listed in response to item (3), were a product
or by-product.

b) During what parts of the manufacturing processes
identified in the response to items (4) (a), above, were hazardous
substances, including, but not limited to, the substances listed
in response to item (3), generated?

i) Describe the chemical composition of these hazardous
substances.

ii) For each process, what amount of hazardous substances
was generated per volume of finished product?

iii) Were these hazardous substances combined with wastes
from other processes? If so, wastes from what processes?

Response Number 4:

a) Monsanto restates the general objections set forth
above and specifically objects to Reguest Number 4 and
all its subparts on the grounds that inasmuch as
Monsanto did not discharge hazardous waste into the
Passaic River, Request Number 4(a) is over broad and
unreasonably burdensome and calls for irrelevant and
immaterial information.

Subject to the foregoing objection, Monsanto states
that a description of the manufacturing processes at
the Kearny Plant is contained in a document entitled
"Site Evaluation Study", (October 25, 1991) Attachment

respons2.epa
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5 thereof, a copy of which is attached hereto and
marked Exhibit B.

b) Monsanto incorporates herein by reference its
objections and responses to Response Number 4(a), and
all exhibits thereto, as stated herein immediately
above.

5) Describe the methods of collection, storage, treatment, and
disposal of all hazardous substances, including, but not limited
to, the substances listed in response to item (3) and (4),
Include information on the following:

a) Identify all persons who arraigned [sic] for and
managed the processing, treatment and disposal of hazardous
substances.

b) If hazardous substances were taken off-site by a hauler
or transporter, provide the names and addresses of the waste
haulers and the disposal site locations.

c) Describe all storage practices employed by your company
with respect to all hazardous substances from the time operations
commenced until the present. Include all on-site and off-site
storage activities.

Response Number 5:
Response (a) through (c):

Monsanto objects to Request Number 5 on the general grounds
as stated above, and, in addition, objects to Request Number 5
inasmuch as it exceeds the scope of EPA’s authority for purposes
of an Information Request under Section 104 (e) of CERCLA.
Monsanto further objects to the over broad and unreasonably
burdensome nature of Request Number 5 inasmuch as Monsanto denies
that it discharged hazardous waste into the Passaic River.
Subject to the foregoing objections, however, Monsanto submits
the Site Evaluation Study Report and Attachment 5 thereof, all of
which is attached hereto and marked Exhibit B.

6) a) For process waste waters generated at the facility
which contained any hazardous substances, including, but not
limited to, the substances listed in response to item (3) and

(4):

i) Did the waste stream connect to a sanitary sewer
and if so, during what years?

respons2.epa
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facility:

c)

d)

5

ii) Were they treated before being discharged to the
sanitary sewer and if so, how?

iii) If the waste waters were not discharged to the
sanitary sewer, where were they disposed and during
what years?

For floor drains or other disposal drains at the

i) Did the waste stream connect to a sanitary sewer
and if so, during what years?

ii) Was the waste stream treated before being
discharged to the sanitary sewer and if so, how?

iii) If the floor drains or other disposal drains at
the facility were not discharged to the sanitary sewer,
where did they discharge and during what years?

i) Did any storm sewers, catch basins or lagoons
exist at any time at the facility and if so, during
what years?

ii) If catch basins or lagoons existed, were they
lined or un-lined?

iii) Where was the discharge from any of these
structures released and during what years? Was this
discharge treated before its release and if so, how and
during what years?

Please supply diagrams of any waste water collection or

disposal systems on the property.

Response Number 6:

Monsanto restates and incorporates herein by reference the
general objections set forth above and, in addition, specifically
objects to the over broad and unreasonably burdensome nature of
Request Number 6 on the grounds that it is not defined or limited
in time or with reference possible to discharge of hazardous
materials to the Passaic River. Subject to and without waiving
the foregoing objections, Monsanto states in response to all of
the multiple subparts of Request Number 6 that the Kearny Plant
was an indirect discharger to a POTW. Request Number 6 is
further rendered ambiguous because the term "sanitary sewer" is
not defined. To the extent that the location of waste streans,
storm sewers, catch basis for lagoons are treated therein,
Monsanto refers the EPA to the Site Evaluation Study Report,

respons2.epa
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dated October 25, 1991, and all attachments thereto, a copy of
which is attached hereto and marked Exhibit B and the Preliminary
Remedial Investigation Report, attached hereto as Exhibit C.

7) a) For each hazardous substance, including, but not
limited to, the substances listed in response to item (3) or (4),
identified in the responses to item (4), above, provide the total
amount generated during the operation of the facility on an
annual basis.

b) Were any hazardous substances, including, but not
limited to, the substances listed in response to item (3) or
identified in the responses to item (4), above, disposed of in
the Passaic River or discharged to the Passaic River? If yes,
estimate the amount of material discharged to or disposed of in
the Passaic River and the frequency with which this discharge or
disposal occurred.

Response Number 7:

Monsanto restates and incorporates herein by reference its
general objections as stated above. Further, Monsanto
specifically objects to Request Number 7 and all subparts thereof
on the grounds that they are not limited or defined in period of
time or in terms of reference to discharge or release of
hazardous substances to the Passaic River. Further, to the extent
that records or documents are subject to normal record retention
procedures carried out in the normal course of business,
documents which may be responsive to Request Number 7(a) may no
longer exist.

As to subpart (b), and subject to the foregoing objections,
Monsanto denies that it discharged hazardous wastes into the
Passaic River.

8) Please identify any leaks, spills, explosions, fires, or
other incidents of accidental material discharge that occurred at
the facility during which or as a result of which any hazardous
substances, including, but not limited to, the substances listed
in response to item (3) or (4), were released on the property of
the facility or discharged to the Passaic River. Provide any
documents or information relating to these incidents.

Response Number 8:

Monsanto restates and incorporates herein by reference its
general objections as stated above. In addition, Monsanto
specifically objects to Request Number 8 on the grounds that it

respons2.epa

850130009



7

is unreasonably burdensome and over broad in that it calls for
irrelevant and immaterial information. Monsanto further objects
because Request Number 8 is not limited in terms of period of
time or in terms of reference to spill or discharge to the
Passaic River.

Subject to and without waiving the foregoing objection,
Monsanto refers the EPA to the attached Evaluation Study, dated
October 25, 1991 (Exhibit B) and the Preliminary Remedial
Investigation Report dated August 30, 1991 (Exhibit C).

9) Provide the date of any leaks, spills, explosions, fires or
other incidents of accidental material discharge of any hazardous
substances, including, but not limited to, the substances listed
in response to item (3) and (4), on the property or into the
waste water discharge system at the facility. Provide details of
the ultimate disposal of any contaminated materials.

Response Number 9:
Monsanto restates and incorporates herein by reference its

objections and response to Request Number 8 as if stated and set
forth herein.

10) a) Was your facility ever subject to flooding. If so, was
the flooding due to:
i) overflow from sanitary or storm sewer back-up,
and/or

ii) flood overflow from the Passaic River?

b) Please provide the date and duration of each flood
event.

Response Number 10:

Monsanto restates and incorporates herein by reference its
general objections stated herein above. In addition, Monsanto
specifically objects to Request Number 10 insofar as, and to the
extent that it is not limited with reference to or in terms of a
discharge, or release of hazardous materials to the Passaic
River. Subject to the foregoing objections, Monsanto states that
it has reason to believe that the Passaic River overflowed its
banks during the winter and spring of 1992-1993, but that all
manufacturing and storage facilities were dismantled at that time
and no flooding occurred in any former production or storage
areas. Further information may be found in the attached Site

respons2.epa
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Evaluation Study, Exhibit B hereto, and the Preliminary Remedial
Investigation Report, August 30, 1991, Exhibit C hereto.

11) Please provide a detailed description of any civil, criminal
or administrative proceedings against your company for violations
of any local, State or federal laws or regulations relating to
water pollution or hazardous waste generation, storage, transport
or disposal. Provide copies of all pleadings and depositions or
other testimony given in these proceedings.

Response Number 11:

Monsanto restates and incorporates herein by reference its
general objections stated herein above. 1In addition, Monsanto
specifically objects to Request Number 11 on the grounds that it
calls for irrelevant and immaterial information, and is
unreasonably burdensome and over broad in its scope inasmuch as
it is neither limited in time nor limited in location of the
plant’s ownership. Further, Request Number 11 bears no
relationship to any study of discharge or spill of any hazardous
materials to the Passaic River. Subject to the foregoing
objection, however, Monsanto states that the Site Evaluation
Study, dated October 25, 1991, may contain information in
response to this Request Number 11.

12) Provide a copy of each document which relates to the
generation, purchase, use, handling, hauling, and/or disposal of
all hazardous substances, including, but not limited to, the
substances listed in response to item (3) and (4). If you are
unable to provide a copy of any document, then identify the
document by describing the nature of the document (e.g. letter,
file memo, invoice, inventory form, billing record, hazardous
waste manifest, etc.). Describe the relevant information
contained therein. Identify by name and job title the person who
prepared the document. If the document is not readily available,
state where it is stored, maintained, or why it is unavailable.

Response Number 12:

Monsanto restates and incorporates herein by reference its
general objections set forth herein above. In addition, Monsanto
objects to Request Number 12 on the grounds that it is
unreasonably burdensome and over broad inasmuch as it is not
limited or defined in period of time to which it refers nor in
terms of relevance to or connection with discharge or release of
hazardous substances to the Passaic River. Accordingly, Request
Number 12 calls for irrelevant and immaterial information.
Further, all documents which are potentially relevant to this

respons2.epa
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inquiry, assuming it were not objectionable, are subject to
Monsanto record retention procedures in the normal course of
business and, accordingly, may no longer exit. Subject to
foregoing objection, Monsanto denies that it discharged hazardous
waste into the Passaic River.

13) a) Provide all documents, including the "Remedial
Investigation Report for Monsanto’s Kearny New Jersey Plant",
"Report for Interim Remedial Measures" and the "Feasibility
Study" generated in fulfillment of the requirements of the New
Jersey Department of Environmental Protection Administrative
Order on Consent executed on July 24, 1989.

b) Provide all other documents pertaining to the results
of any analyses of ground water, surface water, ambient air, and
any other environmental media performed at the facility.

Response Number 13:

Monsanto restates and incorporates herein its general
objections as stated herein above. Further, Monsanto
specifically objects to Request Number 13 and all subparts
thereof on the grounds that they are unreasonably burdensome and
over broad in that they are undefined and unlimited by periods of
time or in terms of any connection with discharge or release of
hazardous substances to the Passaic River. Subject to the
foregoing objections, Monsanto has enclosed herein the "Remedial
Investigation Report for Monsanto’s Kearny New Jersey Plant", a
copy of which is attached hereto and marked Exhibit C; the
"Report for Interim Remedial Measures", a copy of which has not
been found, but will be furnished by supplemental response and
marked Exhibit D when it is located; and the "Feasibility Study",
a copy of which is attached hereto and marked Exhibit E,
generated in fulfillment of the requirements of the New Jersey
Department of Environmental Protection Administrative Order on
Consent executed on July 24, 1989.

14) a) Has your company owned the facility at the location
designated above? If so, from whom did your company purchase the
property and in what year? If your company subsequently sold the
property, to whom did your company sell it and in what year?
Please provide copies of any deeds or documents of sale.

b) If your company did not own the facility, from whom did
your company rent the facility and for what years? Please
provide copies of any rental agreements.

respons2.epa
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c) To the extent that you know, please provide the names
of all parties who owned or operated the facility during the
period from 1940 through the present. Describe the relationship,
if any, of each of those parties with your company.

Response Number 14:

Monsanto restates and incorporates herein by reference its
general objections as stated and set forth herein above. 1In
addition, Monsanto specifically objects to Request Number 14 and
all of the subparts thereof on the grounds that they are not
limited in terms of discharge or release of hazardous materials
to the Passaic River. Subject to the foregoing objections,
Monsanto responds as follows:

(a) Monsanto purchased the property from the Pennsylvania
Railroad in 1954. Monsanto sold the property to the
Motor Carriers Service Corp. in December of 1994.

(b) Not applicable.

(c) Other than subpart (a), above, Monsanto does not have
information with which to respond to subpart (c).

15) Answer the following questions regarding your business or
company. In identifying a company that no longer exists, provide
all the information requested, except for the agent for service
of process. If your company did business under more than one
name, list each name.

a) State the legal name of your company.

b) State the name and address of the president or the
chairman of the board, or other presiding officers of
your company.

c) Identify the state of incorporation of your company and
your company’s agent for service of process in the
state of incorporation and in New Jersey.

d) Provide a copy of your company’s "Certificate of
Incorporation" and any amendments thereto.

e) If your company is a subsidiary or affiliate of another
company, or has subsidiaries, or is a successor to
another company, identify these related companies. For
each related company, describe the relationship to your
company; indicate the date and manner in which each
relationship was established.

respons2.epa
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£) Identify any predecessor organization and the dates
that such company became part of your company.

qg) Identify any other companies which were acquired by
your company or merged with your company.

h) Identify the date of incorporation, state of
incorporation, agents for service of process in the
state of incorporation and New Jersey, and nature of
business activity, for each company identified the
responses to items (11)(e), (f), and (g), above.

i) Identify all previous owners or parent companies,
address, and the date change in ownership occurred.

Response Number 15:

Monsanto incorporates herein and restates its general
objections as stated and set forth herein above. In addition,
Monsanto specifically objects to Request Number 15 and all
subparts thereof on the grounds that they are over broad and
unreasonably burdensome and exceeding EPA’s authority under
Section 104 (e) of CERCLA.

Monsanto restates and incorporates herein by reference its
general objections to Request Number 15 as stated herein above.
In addition, Monsanto specifically objects to Request Number 15
and all subparts thereof as being overly broad, unreasonably
burdensome and as exceeding EPA’s authority for Information
Requests under CERCLA. Nevertheless, and without waiver of the
foregoing objections, Monsanto Company responds that it is
incorporated in the state of Delaware, is publicly traded, and
that its registered agent for the service of process in Delaware
is the Corporation Trust Company. Monsanto Company was
incorporated in 1933 and is the successor to Monsanto Chemical
Works, a Missouri Corporation incorporated in 1901. Monsanto
Company operated under the name Monsanto Chemical Company until
1964, which remains the name of a divisional operating unit. The
directors and officers of Monsanto Company are identified in the
enclosed Form 10~-K filings. Any contact with any Monsanto
employee, officer or director must be made through the
undersigned counsel, L. W. Higley, Monsanto Company (314)694-
8503. The attached Form 10-K filings made with the Securities
and Exchange Commission for the past three years adequately
provide assurance of Monsanto’s financial capabilities. Monsanto
was not and is not now a subsidiary of any other company. All
subsidiary corporations are identified in the attached Form 10-K
filings. The said 10-K filings are attached hereto and marked
Exhibit F.

respons2.epa
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16) Provide the name, address, telephone number, title and
occupation of the person(s) answering this "Request for
Information" and state whether such person(s) has personal
knowledge of the responses. In addition, identify each person
who assisted in any way in responding to the "Request for
Information" and specify the question to which each person
assisted in responding.

Response Number 16:

Monsanto restates and incorporates herein by reference its
general objections as stated herein above. In addition, Monsanto
specifically objects to Request Number 16 on the grounds that it
calls for information protected by the Attorney-Client and
Attorney Work Product privileges. Subject to the foregoing
objections, Monsanto answers as follows: These responses and
objections were prepared under the direction of L. W. Higley,
Assistant Environmental Counsel, Monsanto Company, 800 N.
Lindbergh Boulevard, St. Louis, Missouri. The following
individuals participated in various degrees in the preparation of
these responses, under the direction of Mr. Higley:

J. P. Hyland; J. D. Felder; N. N. Rozell; K. D. Moldthan:;
800 N. Lindbergh Boulevard, St. Louis, Missouri, 63167; telephone

number (314)694-8503; C. A. Balan, North Bergen, New Jersey,
07047; telephone number (via Mr. Higley) (314)694-8503.

respons2.epa
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VERIFICATION

STATE OF MISSOURI )
) ss.
COUNTY OF ST. LOUIS )

L. William Higley, being duly sworn, deposes and says that
he has read the foregoing "Monsanto’s Response to Request for
Information Under 42 U.S.C. §9601 et seqg. Diamond Alkali
Superfund Site, Passaic River Study Area" and is familiar with
the contents thereof; that the deponent is without personal
knowledge of the matters stated in the foregoing "Monsanto’s
Response to Request for Information Under 42 U.S.C. §9601 et sedq.
Diamond Alkali Superfund Site, Passaic River Study Area"; that
the foregoing "Monsanto’s Response to Request for Information
Under 42 U.S.C. §9601 et seq. Diamond Alkali Superfund Site,
Passaic River Study Area" has been assembled by authorized
employees and counsel of Monsanto Company who have informed
deponent that the foregoing "Monsanto’s Response to Request for
Information Under 42 U.S.C. §9601 et seq. Diamond Alkali
Superfund Site, Passaic River Study Area" is true; and that to
the best of deponent’s knowledge this "Monsanto’s Response to
Request for Information Under 42 U.S.C. §9601 et seq. Diamond
Alkali Superfund Site, Passaic River Study Area" is true.

Subscribed and sworn to before me
this 3rd day of February, 1995.

W/é,

Notary Public in“and for said
County and State

CAROL LEE
Notary Public — Notary Seal
STATE OF MISSOURI
JEFFERSON COUNTY
My Commission Expires : February 23, 1997
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SITE EVALUATION SUBMISSION
ECRA CASE FILE NO. 91565

Monsanto Kearny Plant
Kearny, New Jersey

October 25, 1991

Prepared for:

Monsanto Company
Kearny, New Jersey

Prepared by:

ROUX ASSOCIATES, INC.
1222 Forest Parkway, Suite 190
West Deptford, New Jersey 08066

[ROUX

850130014
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LCRA-002 : 850130015
1287
NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF HAZARDOUS WASTE MANAGEMENT
INDUSTRIAL SITE EVALUATION ELEMENT
CN 028. TRENTON. N.J. 08625

ENVIRONMENTAL CLEANUP RESPONSIBILITY ACT (ECRA)

INITIAL NOTICE
v i ]

This is the second part of 2 two-part application form. This information must be submitted within 45 days following
any applicable situation as specified at NJ.A.C. 7:26B-1.5 or any triggering event as specified at N.J.A.C.
7:26B-1.6. Please refer to the instructions and NJ.A.C. 7:26B-3.2 before filling out this form. Answer all questions
Should you encounter any problems in completing this form, we recommend that you discuss the matter with 2
representative from the Element Submitting incorrect or insufficient data may cause processing delays and possiblc
postponement of your transaction. Please call (609) 633-7141 between the hours of 8:30 a.m. and 4:30 p.m. 10
request assistance.

PLEASE PRINT OR TYPE
Date_October 25, 1991

l. Industrial Establishment
Name ___ Monsanto Companv, Kearny Plant
Address __TFoot of Pennsvivania Avepue

City or Town _Kearny New Jersev Zip Code __07032
Municipality __Kearpy : County ___Hudson

A. Operational and Ownership History: (Autach additional sheets if necessary) __See Attachment 1-A

Qwner/
Name Qperator  Erom Io Current Address

B. Brief description of past operation(s) conducted on site (Aitach additional sheets if necessary) __See Attachment 1-
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2. List all federai and state environmental permits applied for. or received, or both, at this facility rA«tach additional
sheets if necessary)

Check here if no permits are involved

A. New Jersey Bureau of Air Pollution Congol __See Attachment 2-A

Permit Certificate Date of Reason for Denial Expiration
Number Number Approval or Denial (If applicable) Date

B. New Jersey Pollutant Discharge Elimination System (NJPDES) Not Applicable

Discharge Date Issued Expiration Body of Water
Number Activity or Denied Date Discharged Into

C. United State Environmental Protection Agency (EPA) Identification Number and copy of the most recent
generator Annual Report prepared pursuant to the New Jersey Hazardous Waste Regulations. (If applicabie)

ID# _NJD002444933

Is a copy of the Annual Repont attached? _ X _ Yes (See Attachment#_2-C__) No

‘D. Resource, Conservation, Recovery Act (RCRA) Permit - # _Not Applicable

E. Bureau of Underground Storage Tank Registration Number(s) Not Applicable, No existing USTs
F. All other federal, state, local governmental permits.

Date of Expiration
Agency Issuing Permit Permit No. Approvsl or Date
Denlial

~Passaic Valley Sewerage Commissiopers 15406792 11/13/90 11/13/95

Papce 9 of 8
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ECRA-002 *
12/87

3. Summary of Enforcement Actions for Violation of Environmental Laws or Regulauons:  See Attachment 3

Check here if no enforcement actions are involved

A. Date of Action

Section of Law or Statute violated

Type of Enforcement Action

Description of the Violation

How was the violation resolved?

B. Date of Action

Secdon of Law or Statute violated

Type of Enforcement Action

Description of the Violation

How was the violation resolved?

4. Site Map See Attachment 4
Is this map enclosed?

Yes (See Auachment # ) No

If No, state the reason

(Aaach additional pages, if ;lecessm)

Page 3 of 8



ECRA-002 850130018

2/87

S. Decnpuon of Operauons:

Is this repont enclosed? X Yes (See Atachment#_3 ) No

If No, state the reason

6. Descripuon of Building Heaung System:

A. How is the Industrial Establishment currently heated? (Oil, Gas, Electric) _Gas and oil.

How long has the Industrial Establishment been heated by the above fuel/energy source: 36  years

B. Was the Industrial Eswablishment healed by fuel oil at any time: X Yes No

Is information on the decommissioning of underground fuel oil tanks included with item No. 14 of this form?

Yes X No Ifno, explain below: All fuel oil tanks have been installed

above ground.

C. Are the results of the Integrity Evaluation for Existing Underground Fuel Qil Tanks enclosed?

—_Yes (See Attachment # ) X_No Ifno, state the reason _There are no existing

USTs on site.

7. Summary of Industrial Establishment Wastewater Discharges of Samury and/or Industrial Waste: _See Attachment

A Discharge Period

Erom Io Discharge Type Ireatment By

11/1 O  Present Industrial and Sanitary Oil/Water Separator/Public Treatn
Works

1940 1990 Industrial and Sanitary Public Treatment Works

B. If the Industrial Establishment discharges sanitary and/or industrial wastes to a publicly-owned treatment
plant, provide the name/address of that facility.

Name_Passaic Valley Sewerage Commissioner Telephone# _(201) 344-1800

Street Address _Industrial Waste Copntrol Department, 600 Wilson Boulevard
Municipality __Newark Swaate ___NJ Zip Code _07105
Date(s) of Discharge Nature of Discharge

Industrial (Pretreated by Oil/Water Separator)

1. _11/13/90 to present e
2. 1940 to 11713790 Ia‘nm.d"“r“] ooy
3.

Page 4 of 8



8. Hazawrdous Substance and Wastc Contaimment Description:  (Attach adduional sheets if necessary)

See Attachment 8

Area or Decommissioning
Type of Date Volumetric Capacity Construction L.ocation or Sampling
Storage Unit Installed (Include wnits) Material Stored Type Reference Reference
9. Hazardous Substance/W. .
\ asic Inveatory: See Attachment 9
Quantity
Material (Indicate Storsge Method Typlcal To l?cmln
Name waits) Location Reference Container Type/Size Annual on Slte
Usage (Yes or Noa)

g Jo g aley

6100€10S8
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12/87
10. Discharge History of Hazardous Substances and Wastes:

A. Have there been any discharges of hazardous substances and wastes?
X__Yes (Compieie ltem B below) No (Go to liem 10C)

B. Summary of Discharges and Resolutions
n . I a - [ n 3 I E * B I B I .

See Attachment 10-B

C. Is this Industrial Establishment subject 1o Spill Prevention Control and Countermeasure (SPCC) per 40 CFR
Part 112 or Discharge Prevention, Containment and Countermeasure (DPCC) Plan per NJAC 7:1E4.}

requ;:emenu? .
X _Yes _No A copy of the Plan(s) may be required at the discretion of the Department.
11. Sampling Plan Proposal
A. Is sampling proposed .ll the facility? ____Yes (See Attachment # ) No_X

If sampling is not proposed, please explain below. (Atnachk additional sheets if necessary)

See Attachment 11-A

B. Is groundwater sampling proposed? Yes _X No _ See Attachment 11-A

Note: If groundwater sampling is proposed under the plan, you must complete ECRA Form 002A "Reques!
for Hydrogeologic Assessment” and submit it with the application.

Page 6 of 8
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12. Deconaminauon/Decommissioning Plan

.A. Is the facility Decontamination/Decommissioning Plan enclosed?

X Yes (See Attachment #12-A ) No

B. If no. specify why decontamination/decommissioning is not considered necessary.

13. Historical Data on environmental quality at the Industrial Establishment

A. Were sampling results obtained on Environmental Quality for the Industrial Establishment?

X Yes (See Auachment#_13 ) No

B. If sampling results were obtained but are not part of this application, please explain below:

Not Applicahle

14. List any other information you are submitting or which has been formally requesied by the Department:

Description : Attachment #

—-Description of Aesbestos containing material (ACM) : 14

EEE _CHECKLIST

Include below a breakdown of the total fee submitied with this application. (See NJ.A.C. 7:26B-1.10 for thc

appropriate fees.)

v W

Item - Amount ()

. Initial Notice Review

i. Without Sampling Plan X _$2.000
ii. With Sampling Plan that includes only underground
storage tank analysis without groundwater monitoring
iii. With Sampling Plan other than ii. above or iv. below
iv. With Sampling Plan that includes any groundwater monitoring
Sampling Data Review
Negative Declaration Review
Cleanup Plan Review

* Oversight of Cleanup Plan Implementation

TOTAL FEE ENCLOSED S_$0.00

ARE FEES ENCLOSED? YES
* $2,000 was submitted with the GIS on September 11,.1991.

Page 7 of 8



ECRA-SC2
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CERTIFICATIONS:

A. The following cerufication shall be signed by the highest ranking individual at the site with overall
responsibility for that site or acuvity. Where there is no individual at the site with overall responsibility for
that site or acuvity, this ceruficauon shall be signed by the individual having responsibility for the overall
operaton of the site or acuvity.

! certity under penalty of law that the information provided in this document is
true, accurste and complete. | am aware that there are signiticant civil
penaities for knowingly submitting false, Inaccurate or Incomplete Information
and that | am committing & crime of the fourth degree It | make a written faise
statement which | do not belleve to be true. | am aiso aware that if | knowingly
direct or authorize the viclstion of N.J.S.A. 13:1K-8 gt 3284, | am personaily
liable for the penaities set forth at N.J.S.A. 13:1K-13

Typed/Printed Name _Ronald P, Panasiewicz  Tide __ Plant Manager .

Signature Date
Sworn 10 and Subscribed Before Me

on this

Date of 19

Notary

B. The following certification shall be signed as follows:

1. For a corporation, by a principal executive officer of at least the level of vice president;

2. For a partnership or sole proprietorship, by a general partner or the proprietor, respectively; or

3. For a municipality, State, Federal or other public agency, by either a principal executive officer or
ranking elected official.

| certify under penalty of iaw that | have personally examined and am familiar with
the information submitted In this application and all attached documents, and
that based on my Inquiry of those individuals immediately responsible for
obtaining the information, | belleve that the submitted Information Is true,
accurste and complete. | am awsare that there are significant civil penalties for
knowingly submitting faise, inaccurate, or incomplete Information and that | am
committing a crime of the fourth degree if | make a written faise statement which |
do not Delieve to be true. | am aiso aware that if | knowingly direct or authorize
the violation of N.J.S.A. 13:1K-8 gt_20a. | am personally llable for the penaities

st forth at N.J.S.A. 13:1K- |3
Vice Presidént Operations/

Typed/Printed Name _Thomas H. Lafferre Tide Corporate Vice President
Signature Date

Swom to and Subscribed Before Me

on this

Date of 19

Notary

' . 850130022
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10-B
11-A
12-A
13-A
13-B

13-C

13-D

14.

ATTACHMENTS

Operational and Ownership History (Item 1.A)

Brief Description of Past Operations (Iem 1.B)

New Jersey Bureau of Air Pollution Control Permits (2.A)

Copy of Generator’s Annual Report (Item 2.C)

Summary of Enforcement Actions of Environmental Laws and Regulations (Item 3)
Current and Historic Site Maps (Item 4)

Description of Past and Current Site Operations (Item 5)

Description of Past and Current Industrial and Sanitary Waste Water Discharge (Item 7)
Description of Current and Historical On-Site Containment of Hazardous Substances and
Waste (Item 8)

Current On-Site Hazardous Substance/Waste Inventory (Item 9)

Discharge History of Hazardous Substances and Wastes (Item 10)

Justification for No Sampling Plan Submission (Item 11)
Decontamination/Decommissioning Plan (Item 12)

Summary Tables of Historic Analytical Data with Location Maps (Item 13)

Summary of Roux Associates, Inc. Remedial Investigation Data for Ground-Water
Samples with Location Maps (Item 13)

Summary of Roux Associates, Inc. Remedial Investigation Data for Subsurface Soil
Samples with Location Maps (Item 13)

Summary of Roux Associates, Inc. Remedial Investigation Data for Surface Soil Samples
with Location Maps (Item 13)

Description of Asbestos Containing Material (Item 14)

MO06623J.1.2



ATTACHMENT 1-A

Operational and Ownership History (Item 1.A)
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Operational/Ownership History

Company Name Owner/Operator Operation Dates Current Address
From To
Pennsylvania Railroad United New Jersey Railroad and Canal 1940 1954 Not available

Company/Pennsylvania Railroad Company

Monsanto Chemical Co. Monsanto Chemical Co.' 1954 Present Monsanto Company
800 N. Lindbergh Boulevard

St. Louis, Missouri 63167

! American President Intermodal Co., Ltd. (API), 1800 Harrison Avenue, Oakland CA. 94612 leases approximately 8 acres (or one quarter of total property) from 1988
to present.

G200€1068

ROUX ASSOCIATES INC
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ATTACHMENT 1-B

Brief Description of Past Operations (Iem 1.B)

M006623J.1.2



Brief Description of Past Operations

Year Activity

1954 Monsanto purchased property.

1955 Phosphoric Acid and sodium tripolyphosphate (STP) production

, begins.

1956 Sterox® production begins.

1960 Alkylphenol production begins.

1966 Second units of phosphoric acid and STP production begin.

1967 Vinyl siding extrusion begins.

1970 Vinyl siding extrusion terminates.

1976 Warehousing and distribution services begin.

1983 Older STP unit production terminates.

1985 All phosphate manufacturing (phosphoric acid and STP) terminates
and units are dismantled.

1988 Part of property is leased to API, a trucking company, which uses the
property as a trucking terminal.

1990 Sterox® production is terminated.

1991 AP production is terminated.

ROUX ASSOCIATES INC 850130027
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ATTACHMENT 2-A

New Jersey Bureau of Air Pollution Control Permits (2.A)

ROUX ASSOCIATES INC 8501 30028 MO06623.1.2



List New Jersey Bureau of Air Pollution Control*

Permit/Certificate Date of Reason for
Number Approval/Denial Denial Expiration Date  Status Item # Description
16135 1981 N/A 3/11/90 D 479 #1 STP Granular System Dust Collector
37205 N/A N/A 6/20/94 U 505 Nonene Storage Tank Vent
37206 N/A N/A 4/4/93 U 506 Propylene Tetramer Storage Tank Vent
9405 1981 N/A 1/16/89 D 513 #2 STP Soda Ash Dust Coliector
21410 1981 N/A 3/27/88 D 706 #2 STP Impact Mill Dust Collector
21514 1981 N/A 10/14/86 D 719 #2 STP Blender Dust Collector
35376 1981 N/A 9/15/88 D 916 #2 STP Bagging System Dust Collector
63042 1981 N/A 12/27/92 U 3100 Maleic Anhydride Storage Tank Vent
041591 N/A N/A 1/12/94 U PT Tank Propylene Tetramer Storage Tank Vent
(573,000 Gallons)
22894 N/A N/A 12/12/88 D 590 Fuel Oil Storage Tank (700,000 gallons)
35378 1981 N/A 10/30/87 D 96 #1 Soda Ash Dust Collector
37204 1981 N/A 10/1/88 D AMS Alpha Methyl Styrene Storage Tank Vent
52196 (7782)* 1981 N/A 11/6/913 U 1 STP Powder Loading Dock #1
52197 (7781)* 1981 N/A 11/6/913 U 2 STP Powder Loading Dock #2
63296 1981 N/A 7/13/91 D 14,25 #1 STP Mixer and Dryer Exhaust Vent
21515 1981 N/A 4/30/88 D 68 #1 STP Bagging System Dust Collector
41615 1981 N/A 12/3/89 D 138 Hydrogen Sulfide Scrubber
35377 1981 N/A 5/7/88 D 440 #1 STP Rotary Cooler Dust Collector
079780° 1990 N/A 1/10/90 C #1 Boiler Room  #1 Boiler
To be provided by NJDEP 1991 N/A N/A I Sterox® Reactor  Sterox® EO Decontamination (Temp)

! Other stacks registered with Hudson County are designated on Stack plan.
? The items numbers indicate locations which are presented on Stack plan B-1. Non-permitted stacks (which were "grandfathered") are not shown on the Stack plan.
* A renewal application was submitted in 9/91.
* Permit/Certificate Number in parentheses refers to former permit numbers.

5 Temporary Permit was canceled, after used for temporary pilot study. A letter was sent to NJDEP to cancel permit.

¢ Tank approved for Nonene on
N/A = Not Available

Codes for Stack Status:

D = Dismantled Stack

I = Idle Stack

C = Canceled Permit

U = Stack in Use

ROUX ASSOCIATES INC

4/23/91.

6200€10S8
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PENNSYLVANIA  AVENUE | =

LEGEND STACK PLAN
-——= CURRENT AND HISTORIC
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Prepared for:
P lg  CURRENT PERWTIED STACKS, STLL MONSANTO COMPANY
8 so2 NO STATE PERMIV BUT COUNTY
w ® RECISTERED STACKS
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ATTACHMENT 2-C

Copy of Generator’s Annual Report (Item 2.C)

ROUX ASSOCIATES INC 850130031
MO06623J.1.2



WORKING FUND ACCOUNT 02903637 &5F
onsa nto MONSANTO COMPANY
KEARNY, NEW JERSEY

oaTe March 1, 1991

(o ol 2
EXACT Ly ‘tﬂﬂ '?:L ! S 5400, 00

-~
VA
N/
Citibank (Delaware) &@ W

Hazardous waste fee for calendar yr 1990
to accompany 1990 hazardous waste report

*0 2503637 0313002098 3&ESqL0A8 7w

PAY
TO THE
ORDgg> The Treasurer, State of New Jersey

MONSANTO COMPANY, KEARNY, NEW JERSEY 02 9 O 3 6 3 7

THE ATTACHED CHECK IS IN PAYMENT OF THE FOLLOWING:

3/1/91 $400.00

Hazardous waste fee for 1990

CH 164

850130032




Monsanto

Monsanto Company
Pennsylvania Avenue
Kearny, New Jersey 07032
Phone: (201) 589-0350

March 1,1991.

New Jersey Department of Environmental Protection
Bureau of Revenue

428 East State Street, CN 417

Trenton, New Jersey,08625

Attention: Manifest Section-Annual Reports

Dear Sir:

In accordance with New Jersey Hazardous Waste Regulations
(NJAC 7:26-7.4(g)1l), Monsanto's Kearny Plant in Kearny,
N.J.,is submitting the 1990 Hazardous Waste Report'", due
on March 1,1991,.

Attached, find check for $ 400.00 to cover the hazardous
waste fee, payable to the '"Treasurer, State of New Jersey".

Should you have any questions, please call me at (201)

578-8060.
Sincerely, /é% ’C)
Constantino J. Barrial
Environmental Engineer

850130033



OFFICE USE ONLY
Ann. Fee
RA

Date
Rec'd By

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
HAZARDOUS WASTE GENERATOR ANNUAL REPORT 1990
CERTIFICATION FORM

ITEM1 USEPA Identification (Generator) Number: N J D 0024449 %%

ITEM 2 Generator (Company) Name: ___ MoV santo  Coubau™ , Keaguy D avt

a—

ITEM3 Contact Person: CONSTANT NG T BA\ZZ.H-\L.:

ITEM 4 Phone Number: (200 578-F060

ITEM S5 Certification:

I certify that the information given in this annual report is txue, accurate and complete.
CONSTANTING T+ BaizRidn_ 2/s4/7/

(Print or type name) (Signature) (Date)

ITEM 6 Place an X next to the letter that applies:

A This site (company) manifested less than 1.33 tons of hazardous waste for the
calendar year 1990 (No Fee)

B This site (company) manifested 1.33 tons or more of hazardous waste but less
than 10 tons of hazardous waste during the calendar year 1990 (Fee $200)

C This site (company) manifested 10 tons or more of hazardous waste but less
than 100 tons of hazardous waste during the calendar year (Fee $300)

D _X This site (company) manifested 100 tons or more of hazardous waste during
the calendar year (Fee $400)

ITW 7 Federal Vendor Identification Number (Tax Identification Number)

4

PLEASE SUBMIT CHECK WITH YOUR COMPLETED REPORT.

C
850130034




wade 2080-0C24 txpires 33182

BEFORE COPYING FORM, ATTACH SITE IDENTIFICATION LABEL f;;‘"b U.S. ENVIRONMENTAL
OR ENTER: ‘ 3 PROTECTION AGENCY
SITE NAME Uou SA”TU} Ktbg JY pL-A NT M
3 __,j 1990 Hazardous Waste Report
PENNSYLVANIA AVE '
KEARNY) N.T.) 070 32 FORM IDENTIFICATION AND
EPA 1D NO. N JiD1010] 214-14141%3@ 'C CERTIFICATION

INSTRUCTIONS:  Read the detaiied instructions beginning on page 7 of the 1990 Hazardous Waste Report booklet before completing this form.

SEC.! [Site name and location address. Compiete ltems A through H. Cheok the box BJ in items A, B, D, E, F, G, and H Hf same as labet; if
differsnt, enter corrections. ¥ label Is absent, enter information. instruction page 7.
A EPA ID No. 8. SAe/company name
Sarme as mbei JR o (N VS W (N U DU T DO VO N A I Ame as label o —
C. Has the site name sssaciated with this EPA 10 changed sines 19677 D 1va
M o2
D. Sreet name and bet. ¥ not onter ind pary, buliding name or other physical location descrip
Same as iabe! (i .
OF ey
E Chy, town, , oz, F. County G. Biste M. Zip Code
Same as label WD samessiabai(ll | some astanu il
o SON L1 A I P R SR I N
|
SEC. It | Mailing address of site. Instruction page 7.
A s the malling address the same as the location addrese? i 1 Yeu (80P TOSEC.N)
O 28 (COMMETE SEC.1)
B. Number and street name of malling address
C. City, lown, viliage, stc. . Sate E 2ip Code
i et 1 1 o jeep t o1 g

SEC. 1

Name, title, and telephone number of the person who shouid be contacted i questions arise regarding this report. Instruction page 7.

A. Poase prird: Lasl neme

BARQIAL

Firt name

CONSTANTIN O

ML

J.

B Thie
ENVIRON uaNm L
SN GINSER

C. T
20,0y J183- 03710,

SEC. vV
activities of the site. instruction page 8.

Enter the Swandard industrial Classification (SIC) Code that describes the principal products, group of products, produced or distributed, or
the services rendered at the site's physical location. Enter more than one SIC Code only if no one industry description inciudes the combined

[y )
269,

2,8,64,

G

LN Ay

-}

L1 INMA

SEC.V

the possibility of fine and imprsonment.

| certity under penaity of iaw that | have personally examined and am familiar with the information submitied in this and all attached
documents, and that based on my inquiry of thoss individuals immaediately responsible for obtaining the information, | believe that the
submitted information is true, acourats, and compiete. | am aware that thers are significant penalties for submitting talse information, including

A Number of form pages submitied

T Y remon 20,8, remwm  L_INIA remrs LINIA
6. Proase pirt: Last name N First name ML C.Twe
PARR LA _CONSTONTING I
0. Signature . . — . E Oste of signature !
Copidng fs T [Berrall 02 2@ A
Paget1of __ |3
OVER —>

850130035




Sec. VI Generator Status

A 1990 generation (CHECK ONE BOX BELOW) |B. Reason for not generating (CHECK ALL THAT APPLY)
Instruction page 8 Page 10 N /A
O1 n (CONTINUE TO BOX B) O 1 Nevergenerated 0« Only non-hazardous waste
® 2 o6 j (SKIP TO SEC. VH) [0 2 Outof business O s Periodic or occasional generator
O a3 soG 0O 3  Only excluded or deiisted waste [J & waste minimization activity
3 7 Other (SPECIFY IN COMMENTS)
Sec. Vil On-Site Waste Management Status
A Storage 8. RCRA treatment, recycling, or disposal | C. Exempt treatment, recycling, or disposal
Instruction page 11 Page 11 Page 12
. - LU L
|~NO _RedA t2RUirred SToRAGE "
Sec. Vil | Waste Minimization Activity during 1989 or 1990
A. Did this site begin or expand a gouIce B. Did this site begin or expand a racysling | C. Did this site conduct a source reduction or recycling
reduction activity during 1989 or 19907 activity during 1989 or 19907 gppounity assessment during 1989 or 19907
instruction page 12 Page 13 Page 13
B2 1 ves 0 1 ves N 1 ves
2 No X2 N O2n

D. What tactors have limited this site from inhiating new squrce reduction activities during 1989 or 19907
{(CHECK ALL THAT APPLY)
Page 13

O 01 No factors have limited new source reduction activities.

0O 02 insutticient capital to install new source reduction equipment or implement new source reduction practices.

B3 03 Lack of technical information on source reduction techniques applicable to the specific production processes.

O 04 Source reduction is not economically feasible: cost savings in waste management or production will not recover the capital investment.

B3 05 Concern that product quality may decline as a result of source reduction.

B3 06 Technical limitations of the production processas.

a o7 Permitting burdens.

O o8 Other (SPECIFY IN COMMENTS)

E. What factors have limited this site from initiating new on-site or off-site recycling activities during 1989 or 19907

(CHECK ALL THAT APPLY)

Page 13

O 01 No factors have limited new recyciing activities. O o7 Financial lability provisions inhibit shipments off site for recyeling.

02 Insufficient capital to install new recycling equipment X 08 Technical limitations of product processes inhibit shipments off site

or implement new recycling practices. for recycling.

[2 03 Lack of technical information on recycling techniques B3 09 Techical limitations of production processes inhibit on-sits recycling.
applicable to this site's specific production processes. CJ 10 Permitting burdens inhibit recycling.

[J o4 Recycling not economicalty feasibie: cost savings in CJ 11 Lack of permitied oft-site recycling facilities.
waste management or production will not recover the B 12 unabieto identity & market for recyciable materials.
capital investrent. O 13 Other (SPECIFY IN COMMENTS)

B3 05 Concernthat product quality may decline as a resuft
of recycling.

0O oe Requirements to manifest wastes inhibit shipments off
site for recycling.

Comments: g

Page2of 13
L e " Y~ o ———————

850130036



BEFORE COPYING FORM, ATTACH SITE IDENTIFICATION LABEL PIN U.S. ENVIRONMENTAL
OR ENTER: s & "i PROTECTION AGENCY
1990 Hazardous Waste Report
DanNNsYvaNiA AYE o ' P
KSARNY, N.T,) 0To 2 o
, N J1D1010121 41444 RM
EPA ID NO IN)T1D1 010121 4144 7141.34}_] WASTE GENERATION AND
G M MANAGEMENT

INSTRUCTIONS: Read the detailed instructions beginning on page 14 of the 1990 Hazardous Waste Report bookiet before completing this form.

Solc. Aw-oqu:pum RAGS CONTAUIWMATED WwWhiTid CUTTING oIl 1IN HAIRTE NAcE Tuo 2
P LOYBUSIIBLE Sow | cUTTING oIl .-

8. EPA hazwdous waste code C. Snte hazardous waste 00de
Page 18 Puge 18
LLNiey LA L atady 1 gniAg L X71206) L1 N4y
0. SIC code E Source code F. Form code G. Origin l
Pege 16 Page 18 i Page 18 Page1s  Cose [ Y]
12181619 i1t 8131110 symemipe M1 INIA|
vty it I B A B YU A 1Y B PR T B W A U B
2 s Ll bbbt el e Lt bt gl s Lttt g
Sec. | A Guantty generssed in 1089 8. Ouantity generased in 1900 . uow D. Denely E. Was this wasie trealed, dieposed of recycied on sle
[ Instruction Page 17 Page 17 Page 18 Page 18 or discharged 10 & sewer/POTW?
Page 18
Lt v e et 181610 Wy ey . A O+ Yoo (CONTINUETO SYSTEM 1)
Drmesgu Tasg M2 No (srTOSEC. M
sreeny | PP |
Systern type Cuantlty treated, disposed or recycied in 1990 Sysem type Quarty d, disp or mcycied In 1900
Page 18 Page 18 Page 18 Page 18
i 111 Lt 1ttt i1 (Y, | [ T T O O |
. § A Waes this waste shipped off sle? M1 Yes (ICONTWUE TO BOX 8§
1] Instruction Page 19 [J2 Neo (8P TOSEC. M
Site B. EPA 1D No. of faciilty 10 which waste wae shipped C. Sywem type D. Tot quantity shipped in 1990
J1 Instruction Page 18 Page 19 Page 19
INIT1D101513121818121319) 101413 L1 11 15610
Sge L1l g w11 HENERENEN
Sec. | A Waste minimization resulls in 1990 Tt Yes CONTINUE TO BOX B
v tnetruction Page 30 J(2 No (Te3FOMM I3 COMPLETE)
8. Activity C. Oher sfloche 0. Quantity mcycied in 1990 dus 10 new activilies £ Activity /Production index F.'.ﬂlnmm
Page 29 Page 21 Poge 1 Page 21 Page 22
wi 1) lwl 1 Ot Ye N T O N T T L. I T T T Y O
wi 1 J Lmi_u D2 %

’

Comments: SGC. | E, SoU&E CODE | CLEANING OUT YaiNTeNANCS E—'adtPME.JT/ TooLs -

Page 3 of 13

e "~ ~“"~- -~~~ -~~~}
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BEFORE COPYING FORM, ATTACH SITE IDENTIFICATION LABEL P U.S. ENVIRONMENTAL

OR ENTER: M o ‘ PROTECTION AGENCY
SITE NAME Uonsanm, Ksarvuy PlantT {ﬁm 3
1980 Hazardous Waste Report
PENNSYLVANLA ANE «..g«“’ ' P

KSaRNY, N.J) 07032
C NI 01012:44414991313] FORM
EPAIDNO N GM WASTE GENERATION AND
MANAGEMENT

INSTRUCTIONS: Read the detailed instructions beginning on page 14 of the 1990 Hazardous Waste Report booklet before completing this form.

Sec. | A Wamedsseription MIXTURE OF o~ SPEEDY D-Z\’) SmNé:'S/ DEDRIS couSED Aoy o

l Instruction Page 18 — .
SPLED | COMBISTIBLE ; oIl
8. EPA hazardous wasts code C. Sete hazardous wasle ende
Page 15 Page 18
L INIA) L1 INIA) L aNIA] L aNIA) L1 aXi712160 L1 1 N1
D. SIC code E. Source code F. Form code G. Origin '
Page 18 Page 18 Page 18 Pagets  Cose L1}
“:.'..n Lc:.'..u SR U TR W T N 1 N T X R T T S O O 1Y O O Y O
2 2 Lt Ll e bt s Lt Lty
Sec. A Quantity generated In 1089 8. Cuantity generated in 1900 C. VoM D. Deneity E.ilumbmm,mdumm-b
1] Instruction Page 17 Page 17 Pege 18 Page 16 or dischasged (o & sewer/POTW?
Page 18
Lt N e 1 oSS W o . iy (1% Yes (CONTINUETO SYSTEM 1)
Osmerea 2w J 2 n morTosEC W
SYSTEM 1 gSYSTEM2 I
System type Quantiy d, diep or recycied in 1990 System type Quantity veated, disposed or recycied In 1900
Page 18 Page 18 Page 18 Page 18
171 | [ I S I A O I | 1Y/ | S Y A T T A |
Sec. | A Was this waste shipped off she? g‘ Yes CONTINUE TO 80X 8
1l instruction Page 19 2 No (3P TO SEC. M)
Site B. EPA ID No. of flacity 10 which waste was shipped C. System type D. Total quantity shipped in 1900
1 Instruction Page 10 Page 18 Page 19
WN1IJ1D1015131 21818121319 w101413) Lt 11 11101515)
Sgo | T O O O I O O O I | (Y1 Lt 11t 111
S6C. ] A Waste minimization resulte in 1090 1 Yes [CONTINUE TO BOX B)
v Instruction Page 30 (2 No (M43 FORM 8 COMPLETE)
B. Ay C. Other effects D. Cuantty recycied In 1990 due to new actvilies | £. Activily/Production index | ¥. Source Reduction Quantity
Page 21 Page 21 Page 20 Page 21 Page 22
wt ) lwi L] Ot Ye S I I S T I IO | L. S I I I T I O O |
Wi L) it t| oo e
=
.| Comments: ‘
’
Page 4 of 13

850130038



BEFORE COPYING FORM, ATTACH SITE IDENTIFICATION LABEL Pl U.S. ENVIRONMENTAL
OR ENTER: s % PROTECTION AGENCY
SITE NAME M ons Keag {” 3
1990 Hazardous Waste Report
Penn sYLVaNie, Aye «..,«6" ' o
KearNY), N.J) 07022,
JD 4 FORM
EPA 1D NO. Im 10101012 14|z_1|2|5|3| WASTE GENERATION AND
GM MANAGEMENT
INSTRUCTIONS: Read the detailed instructions beginning on page 14 of the 1990 Hazardous Waste Report bookist before compieting this form.
Sec. | A Wase sasctoton SPENT cATALYST FRow ALKYLPhenoL 9206&55/' PoIsoN & 30D
OLSE N AND PHcNOoL
8. EPA hazardous wasie code C. Biale hazardous wasie sede
Page 18 Page 18
1010120 L NAl LN LNty LIS A17 Lt 1 aNeA
D. 5KC code E. Source code F. Form code G. Origin |
Page 16 Page 18 Page 18 Page1s  Code L1
2182619, w1316 18141019 premtpe 1M1 INTA]
v ams L 1001811968112 2 Lt aNIAL Lt I-L
3 PN 1 N S O N TN T S Y Y N I N Y T I (N ™Y N T T O Y O O Y O
Sec. | A Cusntiy generated in 1989 8. Ouantity generssed In 1990 C. UoM D. Oenely £. Was this waste trested, disposed or recycied on slle
[} Instruction Page 17 Page 17 Page 18 Page 18 ::o;o:rwnnm/rcmn
L1 1210005 [ Laa aahibin 2100 Wy e . Ay 01 Yes (CONTINUE TO SYSTEM 1)
O ewrgu [Ja2sg X2 No (sarTOSEC.W
iYﬁM1 l M
Sysiem type Quantity , dleposed or recycied In 1990 System type Quaentity treated, disposed of recycied in 1900
Page 18 Page 18 Page 18 Page 18
It L 1) T O S I Y I I | Mt 11 L1 111 b 11
-] A Was this waste shipped off she? 1 Yeos (CONTINUE TO BOX By
11 Instruction Page 18 2 No (80P TO 8EC. M)
Site 8. EPA 1D No. of facillly 10 which waste was shipped C. System type D. Total quantity shipped in 1090
1 instruction Page 19 Page 19 Page 10
N (01 015131218181 2151, w0115y Lt ahbii2100
Sge HEEEEENENEEN ML 11 ] BEEEEENEN
Sec. | A Weste minimization resulls In 1990 0Ot Yes CONTINUE TO BOX B}
v Instruction Page 20 !z No (THeS FORM 1S COMPLETE)
B Actvey C. Owher offects D. Quantlly recysied in 1990 dus 1o new activiliss | E. Actvity/Proguction index | F. Source Aeducion Guanity
Page 21 Page 21 Page 21 Page 2 Page 22
Wl L) lwi 1) 01 Yes Lt 111111 Lt LL Lt 1t 11111
wl L) w1 | O2 ne
—
Comments: S | £ Fory cone = LON SHCHANGE @=5IN CATA (ST WITH OLEEIN
’ AND' P peNoL

Page 5 of /3
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BEFORE COPYING FORM, ATTACH SITE IDENTIFICATION LABEL ™ o U.S. ENVIRONMENTAL
OR ENTER s M % PROTECTION AGENCY
srenwe _Mowsadto Keagoy PlanT (" ¥
dous Waste Report
DeNN‘bYLVA(NL@ Ave «-o«“’ 1990 Hazardous Waste Repo
KSARwWY, N.J)0To 32
. NJ 0,2144414,913,3 FORM
EPA 1D NO. INIJ D1 0101 21444,449,3,3] M WASTE GENERATION AND
G MANAGEMENT
INSTRUCTIONS: Read the detailed instructions beginning on page 14 of the 1990 Hazardous Waste Report booklet before compieting this form.
Sec. | A Wess dvecrption SPEND DISTILATION ENDS FRoM CRIDe REFRNING OF At.\c\’u?uc,uou_
h §
P BLAMMARLE LAVID | OEFIN AND PdENDC
8. EPA haxwdous waste code C. Siale hasardous waste esde
Page 18 Page 16
D100y LNy L aNiA L N1 A L1 13177 L LNy
D. $iC code E. Source code F. Form code Q. Origin I
Page 18 Page 18 Page 10 Page 18 Code L1
12181619, w313 212119 symemype 114 1 INIA
s it vl 10i018.9555. 12 2 L1t 1L i1
lél s Lttt ek e ettt e s bt et gt
Sec. | A Ouantey penerased in 1908 8. Quantty generaied in 1990 C.uoM | ©. Denery £ Was this waste trested, diaposed or recycied on ske
[} Instruction Page 17 Page 17 Page 18 Page 18 mwb-m/rom
1t |3|2|2[6|&0| L1 i l3l|5101210J LL] | I.MAJ 01 Yes [CONTINUE TO SYSTEM 1)
Crmesge [J2eg K2 N morTOSEC. W
e | e
System type Quartity ok or recy In 1990 Systern type Quantity treated, disposed or recycied In 1900
Page 18 Page 19 Page 18 "
Ml 11 ettt VI | Lt 1611111
Sec. | A Was this wame shipped off she? 1 Yes {CONTINUE TO BOX B)
I instruction Page 19 2 No (31GP TO SEC. M)
Site 8. EPA ID No. of facility te which wasie was shipped C. System type D. Total quantity shipped in 1990
1 Inatruction Page 19 Page 10 Page 18
N 0 2 w1014 1) L1 131113101210
Sge 1 T T T Y O O I I T a1 1] [ T O T O T O
Sec. | A Waste minimization resulls In 1090 1 Yoo [CONTINUE TO BOX B
v Instruction Page 20 __[12 No (3 FOMM S COMPLETE)
8. Actwry C. Owver ofiects D. Cuaniity recycied In 1990 dus 1o new actvitiss | €. Actity/Production index | F. Soures Resuciion Guartity
Page 21 Page 21 Page 21 Page 2
S Wi oy ove Lt 1111 A L1l 10 et 1519161050
wi 11wl t | e e
-
Comments: SCC.I F: F'—O‘?“( CODE- "“*T‘)QE (225 PH&:NOL-’ OU?.-FlNS AnND ALK‘(L?PE'NOL_
SEC IV_E, ACTWITY /Poodcion - TNQEY (sse_armciuvent)
Page &6 of /3
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‘289 | 24,81974Z &S,

_ L AkcTy / Peopoctod Index

Paopvction oF 4

 NONTILPHENO L ALD DodsEcre

N

9% . 25,447, 6'8  LBs, .

o ety /P@opoc_n@____l'_@_b&'f e e
S (9% Peoowmen) 4o
e (1980 Provmren) 248074z

— _ — o ]
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BEFORE COPYING FORM, ATTACH SITE IDENTIFICATION LABEL LN U.S. ENVIRONMENTAL
OR ENTER Sy PROTECTION AGENCY
SITE NAME Vf0n)$AOTD¢ Keady BPanT (” J
- 1990 Hazardous Waste Report
PeuN SYLWANIA AVE e razardous fraste Repo
WEs\ KEAeNY, N.J,) 07032
EPA D NO. [NDi0,012444444,9,3,3) FORM WASTE GENERATION AND
GM MANAGEMENT

INSTRUCTIONS: Read the detailed instructions beginning on page 14 of the 1990 Hazardous Waste Report bookiet befors compisting this form.

So'c. Awu-q-u::nu SPLESD uALSIKC AW DRIDE o0 UASIK AUHY DRDE Teg yiNa L
CONCRSTE PAD; 0BH-A SOowD, HALSIC ANMWYDZIDE

8. EPA hazardous waste oode C. Siate hazerdous waste sude
Page 18 Page 16
WG4 T L aNAT L NI g iy Lttt aNIAY Ly
D. SIC code £ Source code F. Form code G. Origin ‘
Page 18 Page 18 X Page 10 Page s  Code L'J
et Jrrta w Ll Ll ) 2 L g
I,g_] S N (O A T (R 1 A U % 'V OO T N N N ' e N Y O " S SN O S O IS Y N A P
Sec. | A Guantiy genersied in 1088 B. Guantity generated In 1900 C.UOM | D. Deney £ Was this wasts tresied, dieposed of recysied on sile
U instruction Page 17 Page 7 Poge 18 Page 18 o dincharged 10 & sewer/POTW?
Page 18
Lttt N a0 a383 | W . N D1 Yes (CONTINUETO SYSTEM 1)
1 oerpe Dasg M2 no morTOSEC. W)
Lesmes 1 ooz |
Systiem type Guantity tresied, sieposed or recycied In 1990 Systern type Quaniity , disposed of recycied in 1900
Page 18 Page 18 Page 10 Page 18
YT N U I S O O O B TSI T A T |
Sec. | A Was this waste shipped off she? 01 Yes CONTWUE TO BOX B
1] nstruction Page 19 2 No(3OPTOSEC.V)
Site 8. EPA ID Ne. of facilty 10 which waste wes shipped C. Sysem typs D. Total quantity shipped in 1600
1 Instruction Page 18 Page 19 Page 10
NS 018121211161 719101 w1014 3 Lt 1111383
Sge HEEEEEENEEEN L1 HEENEENEN
Sec. | A Wase minimizasion resuis In 1990 O 1 Yes CONTINUE TO BOX Iy
v Instruction Page 20 ja Ne (N3 FORM IS COMPLETE)
8. Activey C. Other offecs D. Quantity recycied in 1990 due 10 New activities £ Activity /Produciion index r.ﬁ-wo_q
Page 21 Page 21 Page 1 Page 21 Page 22
bl 1) twil ot ] O Yo (1 I T A I O O O Ll Jeld [ I I O O A O O
WL L) Wl 11| grw
—

Comments: S5C | F. FoRUY CODE: SPILSD yaALS e ANUYDRIDE
‘G- ORIGIN T 3DLLED uBSic  ANWY D2y DS

Page 8 of /2
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BEFORE COPYING FORM, ATTACH SITE IDENTIFICATION LABEL Pl U.S. ENVIRONMENTAL
OR ENTER: N . ri PROTECTION AGENCY
SITE NAME How savto, Kepzuy Puant {” 3
. 1990 H dous Waste Report
Do sYLVANTA Ave 4 razardous Thaste Hepo
K@agny) N.Ty 07032
) J1D10,04 2444~ 3 FORM
EPAID NO INW1D10,01 214484419 ,3,3] WASTE GENERATION AND
GM MANAGEMENT
INSTRUCTIONS: Read the detailed instructions beginning on page 14 of the 1990 Hazardous Waste Report booklet before completing this form.
Soc. | & vams deriten, SPENT TowWENE AND WATER HINTURS FROM ATALNST AcTivaTIoN
- IN ALY PHENOL PRoLSS | RAUYYABLE QDY ToLENE , disnon
8. EPA hazardous waste code C. Sale hazardous waste eade
Page 18 Page 18
Dioioi F1010151 LNy L mNAy Lt N L Njag
0. SIC code E. Sowce code F. Form code G. Origin ]
Page 18 Page 16 Page '8 Page 18 Cooe LV)
|2|9|6|g| [AJA:LSJ IBJ_ZJ.LLQJ symemyme (M1 INIA
" — R et RSN RN NN R
J s Lt bbb e bt en it e b bt gt gy
Sec. | A Quantry genersied in 1089 B. Quentity genersisd in 1990 <. UOM 0. Dereity £. Was this waste trested, dlaposed or recycled on sie
] instroction Page 17 Page 17 Page 18 Page 18 :...diu;':mdb--m/m
Lt N e 1114620 W g . iNDA D1 Yoo (CONTINUE TO SYSTEM 1)
Oteegu Oang W2 No sPTOSEC. W)
wlﬂ' ' m
System type Quantity treated, disposed or recycied In 1990 System type Quaniity Weuted, dispased or recycied In 1090
Page 18 Page 18 " Page 18
a1t i Lttt ML L1 IR TN SO S T O O O O
Sec. | A Was this waste shipped off she? X1 Yo ONTINUE TO BOX Y
1} instruction Page 18 02 No@3QOPTOSEC. M
S1iio 8 EPAouo.:::a:,ummum c. ?un‘a.fwo D. ;ﬂ.:.ﬂ‘l:ﬂlvl'wh 1900
Instruction . age
WNW 1D 1085151218181 21319 Oyl a1 416209
Spe LD b1 aNidy NI Ll 1111 INiAg
SeC. | A Waste minimization resulte in 1980 O Yes [CONTINUE TO BOX B
v instruction Page 20 2 No (ThiS FORM IS COMPLETE)
B. Actvity C. Other oftects D. Quanilty recysiod In 1990 dus 1o new astvitios | . Acthvily/Praduction indes | F. Souroe Medustion Guantity
Page Page 2 Page Page 1 Page 2
Wit J w1 O Yes L bt LLJ. vy (I N |
Wi 1) Wl 11| D2
R
Comments: SSC- | €. SOURCE CODE: CATALYST (S ACTIVATED BY KaupyiNG WATEC Roy T
S&¢ | B FoRuy CODS: MINTURE 0F Towens, dhewo AND WATER. -

Page 9 of /3
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BEFORE COPYING FORM, ATTACH SITE IDENTIFICATION LABEL Pl U.S. ENVIRONMENTAL
OR ENTER: M . ‘ PROTECTION AGENCY
STE NAME Uovsavp , Kzneot Pavt {» y
PENN STLUANIA AVE o 1990 Hazardous Waste Report

T KESALCNY, N- J) 07032

NT D 0,0 4 FORM
EPAID NO. NI D,0,0,241444,9,3,3) G WASTE GENERATION AND

M MANAGEMENT

INSTRUCTIONS: RAead the detailed instructions beginning on page 14 of the 1990 Hazardous Wasts Report bookiet befors compieting this form.

Sec. | A waste sescrtion LAB PACK ("“K PRILER ,WATER PRDOF coUJUD, KOOF cEUSUT DWJ‘—KA‘”NG b-LtJ\D} INK
1 natnction Page 18 FodTrINING METMYL 150 BUTYLKITONS | TaR Sga “ANT U TAR T2 Jme&p PAINT J Feanua 8=
LIQUD , PETROLE VY DISTILATE'S, METWANOL.

9. EPA hazardous waste code C. Sale hazardous wasle cede
Page 13 Page 18
ooy b4y Wity L Ny L1t 1 NIA L1
D. SIC code E. Source code F. Form code Q. Origin !
Page 18 Page 18 ) Page 10 Page 10 Coce |}
21816 w189, 8101919] syomtpe M1 NI |
"":..n' Lc:.'..n TR TN U OO SN D P N (N Y U TN T O I % O Y A
LgJ F N W N T N T S U N S N ™ TS O TN O A % N N Y T W A N TSN O TN Y I N Y I
Sec. | A Cuantity generaied in 1989 8. Cuantity generated In 1590 C. VoM D. Density E. Was this wasie d, dis ycied on sile
] Instruction Page 17 Page 17 Page 18 Page 18 :v.:::h-wu.u-w/mm
Lyl 1ttt N e w20 ] Lt . NIA [JV Yes [CONTINUE TO SYSTEM 1)
Clrmega Tan TK2 Neo (S0P TOSEC.®W
Sy M t m
System type Quantity rested, disposed or recycied in 1990 Systern type Quantity d, disposed or recyoied in 1990
Page 18 Page 18 Page 18 Page 18
Mt o1t 9 S T S T I O O O | (Y| [ T T 1 O O |
Sec. | A Was this waste shipped off sile? Bu Yeos [CONTINUE TO BOX )
H] insiruction Page 18 2 No (3P TO S8EC. V)
Site 8. EPA 1D Ne. of faciity 10 which wasie was shipped C. Bywiem type D. Total quantity shipped in 1990
1 Instruction Page 19 Page 19 Page 10
LIAIDIO 10219151112 w1014 Lt g 1hti216
Sgo I O Y Y T O T I O O bttt 9 I U I T I A |
Sec. § A Waste minimization resufie In 1990 O Yes CONTINUE TO BOX By
v instruction Page 20 2 No (TveS FORM IS COMPLETE)
B. Actvey C. Owver offecte D. Guantty recycied in 1990 dus 10 new actvities | £ Activity/Proguction Index | F. Boures Resuciion Quantity
Page 21 Page 21 Page Page 24 Page 22
bl ) i 1) Ot Ye (IS O I O T O O O I LiJd.ud (1 O O S I O O O O
wt_ L twl I | 02 Ne
— =

Comments: 95C | &, PORA DS | UAINTENANCE cLean UP -
’
SSCl P PPooders JsEp FOR PanT MUAINTENANCE -

Page (0 of I3
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BEFORE COPYING FORM, ATTACH SITE IDENTIFICATION LABEL ‘,‘on.,” U.S. ENVIRONMENTAL
OR ENTER: H % PROTECTION AGENCY
SITE NAME W«H PanT QM §
PN S LVaNIA AVE e oi 1990 Hazardous Waste Report
KSAL NY, N- I, 07022 FORM
EPA D NO. Ny 214 = WASTE GENERATION AND
G M MANAGEMENT

INSTRUCTIONS: Read the detailed instructions beginning on page 14 of the 1990 Hazardous Waste Report bookiet before compieting this form.

A Waste description

LaR Dhek - LAB RSAGENTS AN RETaN SAUAES; RAUMABLE LIQUD, O RH-A
Insvuction Page 18 5OL\05 | CORROSIVE LIQUIDS, ROISON B SouiDs ) FlaskBuE ouD mumZmz YaEr- ANHTDR D&
XARw »—ls\.\.e R AGants, Wemwa, Tu‘(mo.. BLUS; TSRARNTIWS, AuMa uarw(g TT(LENS

5. EPA hazwrdous wasie code C. Ste hazardous wasie sade
Poge 15 Page 18
Wi hi417) oRa (D1010)V ) (Ut 1916 L1 aNm|gy Ll INJA |
0. SIC code €. Source code F. Form code Q. Ongin '
Page 18 Page '8 i Page ¢ Page 18 code L]
2, 81609, w1219 181010y ) symemiype M1 N 14)
il wei ity e Ll 11Ul 2 Lt e
Lg_l U T N T OO S Y I N ) NS RV N S DO O 1 Y (N TN (NS B W N TN T I Y O S O
Sec. | A Ouantity generated in 1988 R Quantity generated In 1990 €. UoM D. Denaly -E. Was this waste trested, dlsposed of recycied on she
[ instruction Page 17 Page 17 Page 18 Page 18 ::::qnn-m/mm
L1 1 Nid L 1616161 | L L. INA) O1 Yoo ICONTINUE TO SYSTEM 1)
Orwerpu C2s X2 No morTOSEC. W)
fosmu. | rsreuz ]
Systern type Quaniity treated, slepoest or recycied in 1990 System type Quantlty rested, dlaposed or recycied in 1900
Page 18 Page 18 Poge 10 Page 18
YT | I B A (YR T I I B I
Sec. | A Was this wase shipped off she? 01 Yes ©ONTINUE TO BOX B)
1} Instruction Page 19 D2 {3I0P 7O SEC. V)
Site 8. EPA 10 No. of fasiiity 10 which waste was shipped C. System type D. Total quantity shipped in 1990
1 Instruction Page 19 Page 19 Page 18
L 0! St 1m0 1y Lr 111 161616
S‘gt | I T S S Y S O O O | (Y. | [ I I T I T O |
Sec. | A Waste minimization results In 1990 Ot Yes CONTINUE TO BOX B)
v Instruction Page 20 2 No (THES FORM 13 COMPLETE)
B. Activey C. Other oflects 0. Quentity mcycied in 1990 Sus 10 new activities | € Activity/Prequctien indess | F. Seures Reguction Quantity
Page 21 Page 2 Page 2 Page 29 Page22 *
wi 11 twt L} 01 Yoo Lttt 11114 L. LJ (I O T A |
twi 1] ML‘J_: Ot %
Comments SEC | A WATE DFScZNioN » S0DWU AUD PO SWY HYDRIMDS, ACSTIC ANKIDRIVS, PioshoRoS

TRIOWOE, G&TH
D] u€ Ty

‘ﬁ.. %let:lzi TIWWER

??AG-»:\'\ CITWWM SoWTWON covmuniNG W DocHLoRic A-c.»p PUTAB WY CFANDE ’Agsgm_g

NITRATE , Jiw/eER OI1ETMYL ca\\zop,u.wg coviaR V'bIJDGQ

== mzaeooas WASTE <0DE*

uis4. booz., P08 sz,.Dood-,uu?, 0l
u oo L)

Page of
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OR ENTER

BEFORE COPYING FORM, ATTACH SITE IDENTIFICATION LABEL

stenme  Mousawto Keagwy fanT

_PENNSYL\/ONIA AVE

,«;;».%
&.‘ iy

U.S. ENVIRONMENTAL
PROTECTION AGENCY

KSenY; NJ, 0703 2.

FORM

OFF-SITE IDENTIFICATION

1990 Hazardous Waste Report

1

WNiITIDL a1 313181 8121219

Rouc INS ENviRoNueErmL seevices (N.T) Eac.

EPADNO. N\ T\D, 60,2 /4,4,49,3,3] Ol
INSTRUCTIONS:  Read the detailed instructions on the back of this page before compieting this form.
[Site | A EFAD No. of oi-eie INStAMSON & Farmponer 6. Name of off-slle Inatallation or Faneporier |

C. Mandier typs [CHECK ALL THAT APPLY)

D. Acdress of ofi-alle inswilation

Qopre 322 4 TI-245

a
/Oenerser Sront -
= oy BRIPOSPORIT oo N1y B 24800 4y
-§l;n A SPAD No. of ofi-ee INGLARAUGN 6 Faneponer & Name of ofi-ehe nstanesion o Faneporier I
NJ L1997 ST TRANSPORTATLN Co .
fC. Handier type HECK ALL THAT APPLY) O. Addrons of of-aite in
l?{m —ut AI’
Tranepener |4 2e
O Tson cay mae L1 J Cose L1 1t & =i 1 8 1

[Site’
3

A EPA D No. Of Gll-0e MELARSDON S¢ TRNEpONSr

LALLID 6010,6:2/2 4,614

5. Name of ofi-olie inataliation er ranaponer

C. Handler type (CHECK ALL THAT APPLY)

O Genermser

0. Address of off-ehe instalietion

CUSIAICAL WASTE MANAGEMSNT, TNc.

o AL BAMA W GUWAY 1T AT HILE HARKER (03

E/Im cay EYELLE o AL B 305G D1
Tl‘u' A 1O No. of ofi-site InSlallation Of Waneponer B Narre of ofl-ohe ViaNation o Wareporer J
W T DI A O 000137 LacY's S=%fesss InNC.
C. Handier typs CHECK ALL THAT APRLY) D. Adross of ofi-she
0 _Genemter Svout M A
{Tm ’ F)
O mon Cay Sae L_J.J Cose 1L 1 1 1 il A i
? A Ne. Instaliation or werepanier 8. Name of ofi-site instaliation of Wernpansr
| S T A T I I T I O O O
C. Handier type CHECI ALL THAT APPLY) O. Aturess of ofiehe Instafasion -
O cenermer Swout _
g:.,. cuy e Ll ) Obee Lt 1 1 0§ gep b1 1
mné
14
Page 12 of ()
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BEFORE COPYING FORM, ATTACH SITE IDENTIFICATION LABEL

o™ U.S. ENVIRONMENTAL

1

LiLiD101 9141219121 & J’TII |

ORENTER (ﬁ“ '} PROTECTION AGENCY
K LANT
SITE NAME l;o_N SONTD cer NT £ ‘ 1990 Hazardous Waste Report
NN s VaNI A=
KZA\ZN\? (:f T 0/\:]03-2_\— FORM OFF-SITE IDENTIFICATION
) N3
EPADNO. |\ T101 0101244441313 | 0'
INSTRUCTIONS:  Resad the detailed instructions on the back of this page befors completing this form.
Site | A EPA D No. of GRi-6ho INSIaNesion &f Vanaponer B. Name of off-siie installation o e/ spener B

CHEUNILAL WASTE WaNaGEUENT

C. Handier typs [CHEGK ALL THAT APPLY)

O Genemsor
#‘(m
{3 Tsom

0. Addrens of of-ehe staliation

- ——h
Cay

e Ll ) Do Ll ot 4ol el t to1y

LFAONo.de-m

Wi Ti0,0, 84,2, 1L 6799

Site
2

. Name of ofi-siie instalation or rerweeNner

LiSyical WASTE UANAGEMEANT oF N.J. INCOR PoRaTSD

C. Handier type [CHECX ALL THAT APPLY)

O cenermser

O Tranepories
MM

O, Address of sfi-ehe instaliation

(00 LISTE8R AVE
NEWarK, pe MYy B OO 11

Cay

A EPA © No. Of ofi-0fe INSLAION Of YNeponer

WADia e 319117

[Shte
3

8. Name of efi-ehe \natnliation or Farapener

oLliNs ENIZON sV %au'mes (u) INC.

C. Handier type (CHECK ALL THAT APPLY)

O Genermer
&

0. Address of ofi-site inslailation

ot 1234/
o Bamn Rajsa

Sceni., HiGuwaYy
o 04 B 79897101

LFAonau«.m-m

> 01018, 72181 40,72

Shs
4

B Name of efi-elle insteliation or SR apOner

Joul PFRommerRk TINC.

C. Mandiet typs [CHECK ALL THAT APRLY)

: Taarwperter

O Ttom

10. Adgross of ali-elle instaliation

LA

et
Cay

Moo Ll ) e Ll Ll imLi1

She
[ ]

A DPA D Na. of ofiolte Installalion oF Yaneponer
I I I O O O O O O O |

5. Name of oft-elie Installalion of Faruponer

C. Handier type (CHECK ALL THAT APPLY)

O cenemter
DTM
O Teon

O. Assvens of ofi-ehe instalietion

oo Ll ) e L1t 14 =L 1

13 ot /2

Page

R S

850130047



ATTACHMENT 3

Summary of Enforcement Actions of Environmental
Laws and Regulations (Item 3)

ROUX ASSOCIATES INC 850130048 R



Summary of Enforcement Action for Violation of Environmental Laws or Regulations:

Date of Action: June 22, 1989

Section of Law or Statute Violation: N.J.S.A. §8:10-23.11(c)

New Jersey Spill Compensation and Control Act

Type of Enforcement Action: Administrative Consent Order

Description of Enforcement Action: Monsanto was required to pay within 30 days
a $250,000 penalty, to initiate a remedial investigation and clean-up and pay state
fees for oversight.

How the Violation was Resolved: Monsanto submitted to the Department The
Remedial Investigation Workplan in December 1989. The investigation was
subsequently initiated and a Preliminary Remedial Investigation Report was
submitted to the Department in August 1991. Clean-up activities will begin at
Department’s directive following approval of the Remedial Investigation Report.

Date of Action: March 1990

Section of Law or Statute Violated: Section 3008 SWDA (EPA RCRA Regulations)
Type of Enforcement Action: Notice of Violation

Description of Enforcement Action: Fifteen days to submit, to the investigator, the
corrective measures taken to attain compliance.

Description of Violation: Incorrect code was used on a waste disposal manifest.
Toluene was classified using an incorrect waste code.

How the Violation was Resolved: The manifest was corrected. A fine was paid by
Monsanto Company.

Date of Action: 11/21, 26, 27, 30/90

Section of I aw or Statute Violated: Federal Categorical Pretreatment Regulation (40
CFR 414) and 313.1 of Passaic Valley Sewarage Commissioners (PVSC) Rules and
Regulations.

Type of Enforcement Action: Notice of Violation

Description of Enforcement Action: Required to investigate non-compliance and
solve problem.

Description of Violation: Permit limits were exceeded for Toluene and Methylene
Chloride for Outlet #1. The PVSC were notified of the problem.

How_the Violation was Resolved: Monsanto investigated the problem and
determined that toluene had been used to remove moisture from the -catalyst in the
Alkyl Phenol Process. This practice occured once annually. The process has been
modified to use a dry catalyst, eliminating the need for toluene. Methylene chloride
is not an operations material or a by-product. The source is not known.
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Date of Action: 2/4/91

Section of Law or Statute Violated: Federal Categorical Pretreatment Regulations
(40 CFR 414) and Section 313.1 of PVSC Rules and Regulations

Type of Enforcement Action: Notice of Violation

Description of Enforcement Action: Ten days to submit corrections to the flow
diagram, to the inspector.

Description of Violation: Reporting Deficiency. Sample points were not identified
on flow diagram. Regulated and unregulated flows were not indicated on flow
diagram. Flow diagram was not signed.

How the Violation was Resolved? The diagram was corrected and resubmitted. A
fine was paid.

Date of Action: 2/27/91

Section of Law or Statute Violated: Section 312.1(B) PVSC Rules and Regulations
Tvpe of Enforcement Action: Notice of Violation

Description of Enforcement Action: Required to determine the source of the
problem and correct it to prevent future low pH discharges.

Description of Violation: Permit limits were exceeded for pH for 2 hours when the
pH was below 5 for 2-1/2 hours.

How the Violation was Resolved: Monsanto investigated the source of the discharge
causing a low pH. A crack was found in dikes around a storage tank which stored
diluted phosphoric acid. There was some overflow of the diluted acid. Repairs were
made to the dike and sewer pipe to correct the problem.

Date of Action: 7/21/91

Section of ILaw or Statute Violated: Section 403.12(e) General Pretreatment
Regulations of the PVSC Rules and Regulations

and the Sewer Connection Permit.

Type of Enforcement Action: Notice of Violation

Description of Enforcement Action: Required to correct the paper work and a fine.
Description of Violation: Reporting Deficiency. Calculation sheets were not included
in the report. A proper compliance statement was not provided. Maximum limits
were not included in the report. Sample preservation method was incomplete.
How the Violation was Resolved: The paper work was corrected and resubmitted.
A fine was paid.
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ATTACHMENT 4

Current and Historic Site Maps (Item 4)
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ATTACHMENT 5

Description of Past and Current Site Operations (Item 5)

ROUX ASSOCIATES INC

850130054
MO0066231.1.2




5.0 DESCRIPTION OF PAST AND CURRENT SITE OPERATIONS . .......... 1

5.1 Products Manufacturing History . . . ... ... ... . it 1
5.1.1 Phosphoric Acid Process . . ... ... . i i i e 1
5.1.2 Sodium Tripolyphosphate (STP) Process . .................... 2
5.1.3 Alkylphenol Process . . . . . .. oo v vttt ittt ittt 3

5.1.3.1 Past and Present Heat-Transfer System: PCB and Non-PCB Liquids 4
5.1.4 SteroXes® . ... e e e e e e 5
5.1.5 Other Products Manufacturing Activities . .................... 6

5.2 Other Site Operations . . . . . . vt ittt ittt e e e 6

5.2.1 APTACHVILIES . . . . v v it it e et e e e e e e 6
Figures

5.1 General Process Diagram - Phosphoric Acid

5.2 General Process Diagram - Sodium Tripolyphosphate (STP)
5.3 General Process Diagram - Alkylphenols

5.4 General Process Diagram - Sterox®

ROUX ASSOCIATES INC

850130055
MO006623J.1.2




850130056

5.0 DESCRIPTION OF PAST AND CURRENT SITE OPERATIONS

5.1 Products Manufacturing History

The Monsanto Kearny plant began process operations in 1955. Currently there are two on-site
Monsanto Activities: alkylphenol production, warehousing, and distribution of a variety of
Monsanto and other products. Additionally, a portion of the plant is leased as a trucking
terminal. A chronologic summary of primary process operations was presented in Item 1
(Attachment 1-B).

The plant first manufactured phosphoric acid and sodium tripolyphosphate (STP). These process
units were located in the eastern part of the plant site. Later in 1966, new production units for
each process (phosphoric acid and STP) were added. The process operation ended in 1985, and

the units were subsequently dismantled.

Sterox® manufacturing began in 1956, followed by the alkylphenol (AP) manufacturing in 1960.
AP is currently manufactured on-site with the process units located in the central portion of the

site. Sterox® production ended in 1990; the process units are adjacent to the AP units.

The following subsections provide general process descriptions for each manufacturing process.
The information presented, including the raw and waste materials and disposal practices
associated with each chemical process, was gathered through historical file reviews and

interviews with plant personnel.
5.1.1 Phosphoric Acid Process

Phosphorous (P,) was received by railroad tank cars and unloaded into storage tanks. From the
storage tanks, phosphorous was pumped to the top of burning tower and oxidized with air to
form phosphorous pentoxide (P,05) gas (Figure 5.1). The hot P,0s gas would pass through the
bottom of the tower into a hydrator and absorber. Weak phosphoric acid (2% to 5%) was
sprayed into the hydrator to cool the hot gases which then continued toward the absorber. In

cooling the gases, the dilute acid was concentrated by evaporation, simultaneously supplying
ROUX ASSOCIATES WINC
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850130057

water vapor for hydration of the P,05 gas formed in the burning tower. Weak acid sprayed in
the absorber reacted with the P,0 gas to form phosphoric acid (H,PO,). The acid was either
pumped to storage tanks, pumped to a mix tank for food grade acid production, or pumped to
the process tanks for STP production. After leaving the absorber, the remaining P,05 in the gas
steam was removed from the scrubber system with a weak acid spray. The P,O; was then

recycled through the process again.
5.1.2 Sodium Tripolyphosphate (STP) Process

In general, the STP process consisted of continuously mixing soda ash and phosphoric acid in
varying proportions, drying and calcining the mixture, and grinding the dried solids to produce
STP.

Soda ash was received by either railroad hopper cars or by barge and stored in silos (Figure
5.2). The soda ash was fed by conveyor into three mixers, in series, and reacted with
phosphoric acid forming a mixture of sodium hydrogen phosphate (Na,HPO,) and sodium
dihydrogen phosphate (Na,H,PO,). Subsequently, the mixture was fed to a dryer where it was
steamed with hot gases (approximately 450°C). The gases provided sufficient heat to remove
all the free water as vapor from the mixture. The Na,HPO,/H,PO, mixture was then processed
through a toller mill where the dried solids were ground to specified size and sent by elevator

to storage bins.

From the storage bins, the solids were heated in the calciner to approximately 850° C to vaporize
chemically combined water to form STP (Na;P;0,,). The heat was supplied by gases from the
combustion of natural gas or fuel oil. The exhaust gases from the calciner served as inlet gases

for the dryer. Gases exiting the system were passed through exhaust cyclones for dust removal.

The STP product was then cooled and fed by hopper into a mill which ground the product to the
desired granular or powdered size. The material was fed through a cyclone separator and stored
in silos. The product was packed in 100-pound bags and shipped out in bulk either in trucks or
hopper cars.

ROUX ASSOCIATES INC
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5.1.3 Alkylphenol Process

Alkylphenols are manufactured by reacting the appropriate olefin with phenol in the presence
of a catalyst. The process has three main steps: catalyst activation, alkylation, and distillation.
Phenol is received at the facility in tank cars or trucks and pumped into the phenol storage tank.
Since phenol crystallizes at 40°C, the storage tank is maintained at 50 to 55°C. The phenol
storage tank is also maintained under nitrogen pressure because phenol is hygroscopic (will
absorb water from the air). The olefins (nonene and propylene tetramer) are received in tank

cars or trucks (and in the past, by barge) and pumped into storage tanks.

In the activation step, the catalyst is activated before it is used in the process (Figure 5.3). The
catalyst is heated with toluene and phenol to drive out moisture. It is heated again with an
olefin, either nonene or propylene tetramer, and after the catalyst is cooled, it is dropped into
the reactor. Recently the activation step has been modified by using a dry catalyst to eliminate

the use of toluene for moisture removal.

Fresh phenol and olefin are pumped from storage under a controlled flow to begin the alkylation
process step. As the flow passes through the fixed bed reactor with the catalyst as the bed, the
phenol and olefin are partially converted to alkylphenol. The effluent from the reactor, the
alkylated liquor, consists of final alkylphenol product, unreacted phenol, olefin, low boiling and
high boiling alkylphenol.

The alkylated liquor is preheated and then fed into the phenol distillation columns. In the phenol
distillation column, the material is heated further until the low boiling fraction comes off
overhead as a vapor and is condensed and recycled to the reactor tank. The higher boiling

fraction, the crude alkylphenol, comes off the bottom of the column as a liquid.

The crude alkylphenol is then fed into the product column after it has been preheated to 185°C.
Here, the material is heated further to separate the final product from the high boiling fraction.
The final product comes off overhead as a vapor that is condensed and fed into a production day
tank. The high boiling fraction is also a saleable stream and is maintained within established

quality specifications. The high boiling fraction is a non-hazardous waste, shipped off-site or
ROUX ASSOCIATES INC

3 M006623J.1.2



850130059

used in fuel blending. It can also be recycled to the reactor if market conditions do not warrant

resale of the material.
5.1.3.1 Past and Present Heat-Transfer System: PCB and Non-PCB Liquids

Where temperatures above 100°C are necessary in the production of alkyphenols, particularly
in the distillation steps, a thermal liquid heat transfer system is used. In the past, from 1960 to
1972, the heat-transfer fluid used in the system polychlorinated biphenyls (PCBs), for their fire-
resistant and relatively inert characteristics. The system presently is charged with a non-

chlorinated biphenyl fluid marketed under a Monsanto trade name, Therminol 66.

The thermal liquid system is a closed recirculating system. It begins when the heat transfer fluid
is pumped into the heater or burner where it is heated to above 300°C. The fluid is circulated
into the process system and returns to the storage tank, to be pumped back into the burner and

recirculated again in order to maintain a steady temperature.

During a process upset, in 1967-68, the alkylphenol reactants accidentally mixed into the thermal
circulating system. Upon recirculating back into the storage tank, the fluid became gel-like
according to plant personnel. A disposal pit was excavated next to the control room and 2,000
gallons of PCB thermal fluid were drained from the tank and heater through a trench dug to the
disposal area, referred to as the PCB Disposal Area (PDA) (Figure 5.4). The system tank was
recharged again with chlorinated biphenyl heat transfer fluid (PCB thermal fluid). When the
system was converted in 1972 to Therminol 66, a non-PCB fluid, the tank containing 2,000

gallons of PCB thermal fluid was drained again in the same area next to the control room.

In 1981, a new 3,000-gallon tank was installed south of the burner and the old PCB/Therminol
66 tank was dismantled. '

ROUX ASSOCIATES INC
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5.1.4 Steroxes®

Various ethoxylated alkylphenol products (Steroxes®) were manufactured by reacting an
alkylphenol with ethylene oxide, in varying amounts, in the presence of potassium hydroxide as

a catalyst. The three basic process steps are reaction, neutralization, and filtration.

In the reactor preparation stage, the appropriate quantities of alkylphenol and ethylene oxide
were transferred from the storage tanks to separate weigh tanks (Figure 5.5). The temperature
in the AP weigh tank was raised to 100°C by applying steam to the coils. A 45% potassium
hydroxide (KOH) solution was added to the AP weigh tank. The mixture was heated to 160°C
for 1 to 114 hours with agitation and a nitrogen purge to remove the water, and then transferred

to the reactor.

The dry alkylphenol-KOH mixture and ethylene oxide were then transferred from the weigh
tanks to the nitrogen-pressurized reactor. The total time required for the ethoxylation reaction
was approximately 3 hours. On completion of the reaction, the product was cooled and

transferred to the neutralization tank.

After the product had been transferred to the neutralization (filter feed) tank, carbon dioxide gas
and water was fed to the tank. The neutralized product was then steam heated to 125°C and
filtered. Initially, before the filtration process, a small amount of precoat material (filter aid)
was added to the precoat tank with a portion of the neutralized batch, and the mixture was
circulated to disperse the precoat. The feed was subsequently pumped out of the filter feed tank
through the filter to remove precipitated salts and back to the filter feed tank until the filtrate

runs clear. Once clear, the final products were pumped to storage.

Most raw materials were supplied by either rail or trucks; Ethylene oxide was received in tank
cars. The ethylene oxide unloading and handling operations were closed systems that were
maintained under nitrogen pressure to prevent vaporization and fire hazards. The 45%
potassium hydroxide (KOH) solution was received by tank truck and unloaded into the KOH
storage tank. On-site nitrogen bulk storage facilities were owned and maintained by the nitrogen

supplier. They consisted of a liquid nitrogen storage tank and a nitrogen vaporizer. Carbon
ROUX NC
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dioxide was received by tank truck and loaded into a pressurized liquid carbon dioxide storage
tank. The tank was owned and maintained by the supplier. Filter aid (cellulose base fibers) was
received in 25 pound bags and added as needed to the precoat tank by hand.

5.1.5 Other Products Activities

Other operations on site included extrusion of vinyl siding and paneling from 1967 to 1970. The
manufacturing process used vinyl pellets, which were shipped to the plant. The vinyl pellets
were placed in a hopper; the pellets entered a chambered heating system and were propelled by
auger through a mold. They were dyed, stabilized and then cooled with air and/or hot water.
Kearny had three extruders for manufacture of vinyl panels and three extruders for manufacture

of vinyl siding.

Since 1976 a portion of the site has been used as a warehouse/distribution center. Materials
stored in the warehouse are both manufacturing products from the Kearny Plant and other
Monsanto operations, and some products manufactured by others. A complete list of the
hazardous materials stored in the warehouse is presented in Item 9. (Appendix J). Most of the
warehoused products are solids; however some, such as nonylphenol are liquids contained in
drums. Most of the warehoused products are located on the first floor of the Warehouse (See
Site Map, Attachment 4). Additionally, liquid malaic anhydride and phosphoric acid are stored
in tanks at the southwest corner of the process area and in the acid area, respectively. Powder

STP is stored in silos in the former STP process area.

5.2 Other Site Operations

5.2.1 API Activities

Approximately 8 acres at the eastern portion of the property is leased to American Presidential

Intermodal Company (API), as presented in Item 1 (Attachment 1-A). API has covered the

entire area with approximately 6-inches of asphalt. The area serves as a terminal to trucks.
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ATTACHMENT 7

Description of Past and Current Industrial
and Sanitary Waste Water Discharge (Item 7)
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Description of Past and Current Sanitary and Industrial Waste Water Discharges

Industrial and sanitary wastewater is discharged to an on-site sanitary sewer, which is
permitted for connection to a publicly-owned treatment works operated by the Passaic
Valley Sewerage Commissioners (PVSC). Two permitted sewerage connections occur on
the site. They are described below, and an attached site map presents the current on-site
sanitary sewage system.

Within the process area, industrial waste streams include the laboratory, Sterox® process
(which is no longer in operation) and the AP process. Floating organic product possibly
present are skimmed and separated to a tank for non-hazardous waste disposal. The
combined water stream is sampled (monthly) for 32 priority pollutants. After treatment, the
waste water is piped to the on-site sanitary sewer system where it is combined with sanitary
waste water from the other on-site buildings. Before the waste water is discharged from the
site, it is sampled for total suspended solids (TSS) and biological oxygen demand (BOD).
The PVSC permits this sewage connection under permit number 15406751-00000-0151.
Non-comphance with the permit has occurred on four occasions, and the detalls are
presented in Attachment 3 of this submission.

A second permitted sewage connection from permit number 15406752-00000-0151 is
monitored by a separate meter. This discharge includes only the sanitary waste from the
warehouse. Prior to the 1990 connection to the PVSC the sewage system was connected to
the Kearny Waste Water Treatment Plant, which has been closed.
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ATTACHMENT 8

Description of Current and Historical On-Site
Containment of Hazardous Substances and Waste (Item 8)
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Current and Historical On-Site Containment

of Hazardous Substances and Waste Page 1 of 2
Area or Volumetric .
Capacity Decommissioning' or
Type of Storage Unit Date Installed (include units) Material Stored Construction Type Location Reference Sampling Reference
Vertical Tank 10/1960 50,000 Gal. Phenol Steel AP Area L?
Vertical Tank 10/1960 50,000 Gal. Nonene Steel AP Area L7
Vertical Tank 10/1960 50,000 Gal. Propylene Tetramer Steel AP Area L7
Vertical Tank 4/1980 573,000 Gal. Propylene Tetramer Steel AP Area L7
Vertical Tank 1979 700,000 Gal. #4 Fuel Oil Steel AP Area L7
Vertical Tank 9/1963 50,000 Gal. o -Methyl Styrene Steel AP Area L7
Vertical Tank 6/1983 50,000 Gal. Maleic Anhydride S.S. 304L AP Area L7
Horizontal Tank 10/1960 8,000 Gal. #4 Fuel Oil Steel AP Areca L7
Vertical Tank 10/1960 100 Gal. Phenol/Nonene Steel AP Area L7
Phenol/Tetramer
Phenol/ «<-M-Styrene
Horizontal Tank 10/1960 15,000 Gal. Phenol/Nonenc Steel-Two Compartment AP Area L7
Phenol/Tetramer AP Areca
Phenol/ o<-M-Styrene
Horizontal Tank 10/1960 7,000 Gal. Phenol/Nonene Steel-One of Two AP Area L7
Phenol/Tetramer Compartment
Phenol/ oc-M-Styrene
Vertical Tank 30,000 Gal. Phenol/Nonene Steel
Phenol/P. Tetramer
Horizontal Tank 1/1958 8,000 #4 Fuel Oil Steel Acid Area L7
Vertical Tank 1955 15,000 Gal. #4 Fuel Oil Steel STP Area L7
o) Horizontal 11/1978 900 Gal. Gasoline Steel AP Area Decommissioned 1976
o Underground Tank
o
3 Horizontal Tank 1960 40,000 Gal. Ethylene Oxide C.S. Sterox L7
8 Storage Tank 1967 8,000 Gal. Nitric Acid S.S. 304 West End of Plant L7
3 Storage Tank 1957 40,000 Gal. Phosphoric Acid C.S. Rubberlined Acid Area L7
Storage Tank 1957 40,000 Gal. Phosphoric Acid C.S. Rubberlined Acid Area L7
Storage Tank 1959 20,000 Gal. Phosphoric Acid S.8. 316 Acid Ares L7

" Refer to Decommissioning/Decontaimination, Item 12 (Attachment 12-A).

C.S. = Carbon Steel
S.8. = Stainless Steel
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Current and Historical On-Site Containment

1200€10S8

of Hazardous Substances and Waste Page 2 of 2
Area or Volumetric
apacity Decommissioning' or

B 13tal aterial St peti pmpling Referenc
Storage Tank 1958 10,000 Gal Phosphoric Acid C.S. Rubberlined Acid Area L7
Storage Tank 1956 5,000 Gal Potassium Hydroxide C.S. Sterox Arca L7

Fire Lanc

Storage Tank 1940 25,000 Gal. Fuel Oil #4 or #6 C.S. North of Boiler Room L7
Storage Tank 1956 14,000 Gal. Fuel Oil #4 or #6 C.S. North of Acid L7
Storage 1960 8,000 Gal. Fuel Oil #4 or #6 C.S. AP Area L7
Weigh Tank 1956 4,000 Gal. Ethylenc Oxide CS. Sterox L7

1 Transformer 1956 150 Gal. PCB Fluid in C.S. STPI Roof Decommissioned

Transformer
1 Transformer 1965 150 Gal. PCB Fluid in C.S. Acid Area Decommissioned
Transformer
1 Transformer 1965 150 Gal. PCB in Transformer C.S. Warehouse Roof Decommissioned
Fluid
14 55-gallon drums 1990 3,843 K Drill Cuttings Steel Waste Storage Removed 2/91
containing PCBs
2 55-gallon drums 1991 550 K Drill Cuttings Steel Waste Storage Removed 8/91

containing PCBs

" Refer to Decommissioning/Decontaimination, Item 12 (Attachment 12-A).

C.S. = Carbon Steel
8.8. = Stainless Steel
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Current On-Site Hazardous Substance/Waste
Inventory (Item 9)
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Current Monsanto Kearny

Hazardous Substance/Waste Inventory Page 1 of 6
Storage Type
Qnanﬁtﬁo Material of To Remain
Material Name (Pounds/Gallons) Location Type Size Construction on Site?
Asbestos Unknown Insulation Shed NO
Hydraulic Oil 1-10 lbs. Maintenance Shop Bottle Plastic NO
Pneumatic Oil 1-10 lbs. Maintenance Shop Bottle Plastic NO
Gasoline 11-100 lbs. Maintenance Shop Can Metal NO
Waste Oil 200 lbs. Maintenance Shop Drum 55 Gal. Steel NO
Kerosene
(Gauge Oil-Red) <1 Maintenance Shop Bottle Plastic NO
Kerosene 100-1000 lbs. Maintenance Storage Drum 66 Gal. Steel NO
Kerosene
(Meridian D-2673) 1-10 lbs. Maintenance Shop Can Metal NO
Mcthyl Ethyl Ketone
(Weld-On) 1-10 tbs. Maintenance Shop Can Metal NO
Tetrahydrofuran
(Weld-On) 1-10 lbs. Maintenance Shop Can Metal NO
Cycloxexanone
(Weld-On) 1-10 Ibs. Maintenance Shop Can Metal NO
Carbon Tetrachloride NO
(Gauge Oil) 1-10 lbs. Maintenance Shop Bottle Plastic
Mercury 1-10 lbs. Maintenance Shop Bottle Glass NO
Naptha 1-10 Ibs. Maintenance Shop NO b
Sodium Hydroxide e
(DRANO) 1-10 Ibs. Maintenance Shop Can Metal NO w
o
Sodium Bisulfite o
(RC 640) 100 Ibs. Maintenance Shop Drum 20 Gal. Fiber NO a
Battery, Wet 100-1000 lbs. Maintenance Shop Case Plastic NO

C.S. = Carbon Steel
S.S.

Stainless Steel

MO006623J.3.2



Current Monsante Kearny

Hazardous Substance/Waste Inventory Page 2 of 6
Storage Type

Quanti Material of To Remain
Material Name (Pounds/Gallons) Location Type Size Construction on Site?
Enamel Paint 11-100 Ibs. Maintenance Shop Can Metal NO
Latex Paint 11-10 Ibs. Maintenance Shop Can Metal NO
Acetylene Tetra Bromide
(Red Indicating Fluid)

1-10 lbs. Maintenance Shop Bottle Glass NO
Acetylene Tetra Bromide
(Mendian 924 BA #3) 1-10 lbs. Maintenance Shop Bottle Glass NO
Acetone 10 fbs. Laboratory Bottle 1 Gal. Glass NO
N-Butyl Acetate 8 Ibs. Laboratory Bottle Glass NO
Chloroform S bb. Laboratory Bottle 500 ml Glass NO
Dichloromethane 1-10 lbs. Laboratory Bottle Glass NO
Hydrogen Chloride 1-10 Ibs. Laboratory Bottle Glass NO
Phenol <1b. Boiler Room Bottle 2 ounce Plastic NO
Phenol 2 Ibs. Laboratory Bottle Glass NO
Ethyl Acetate 3 Ibs. Laboratory Bottle 500 ml Glass NO
Hydrochloric Acid 4 lbs. Laboratory Bottle Glass NO
Methanol 5 lbs. Laboratory Bottle Glass NO
Methylene Chloride 2 bs. Laboratory Bottle Glass NO
Nitric Acid 2 lbs. Laboratory Bottle Glass NO o
Sulfuric Acid 6 Ibs. Laboratory Bottle Glass NO b4
Isopropyl Alcohol 10 lbs. Laboratory Bottle Glass NO 3
Tetrahydrofuran 1. Laboratory Bottle Glass NO 8
Xylene 11b. Laboratory Bottle Glass NO ;
Zinc § Ibs. Laboratory Bottle Glass NO

C.s.
S.S.

Carbon Steel
Stainless Stee] M006623].3.2

I



Current Monsanto Kearny

Hazardous Substance/Waste Inventory Page 3 of 6
Storage Type
Quantitﬁo Material of To Remain
Material Name (Pounds/Gallons) Location Type Size Construction on Site?
Sodium Bisulfite NO
(RC 640) 250 lbs. Boiler Room Drum 20 Gal. Fiber
Sulfuric Acid <1llb, Boiler Room Bottle 2 Ounce Plastic NO
Ammonium Hydroxide <1 lb. Boiler Room Bottie 2 Ounce Plastic NO
Ammonium Chloride <1lb. Boiler Room Bottle 2 Ounce Plastic NO
Potassium Chromate <1llb. Boiler Room Bottle 2 Ounce Plastic NO
Acetate Acid <1b. Boiler Room Bottle 2 Ounce Plastic NO
Hydrochloric Acid
(Sulfite P) <1 Ibs. Boiler Room Bottle 2 ounce Plastic NO
Nickel Sulfate <1ib. Boiler Room Bottle 2 Ounce Plastic NO
Sodium Hydroxide
(Sulfite O) <11b. Boiler Room Bottle 2 Ounce Plastic NO
Sodium Hydroxide NO
(Sulfite Q) <1lIb. Boiler Room Bottle 2 Ounce Plastic
Sodium Hydroxide
(Calgon EG5011) 400 Ibs. Boiler Room Drum 55 Gal. Plastic NO
Sodium Sulfite 300 Ibs. Boiler Room Drum 300 Ibs. Fiber NO
Sodium Sulfite
(EG 537 600 Ibs. Warehouse Drum 300 Ibs Fiber NO
Adipic Acid 250,000-500,000 1bs. Warchouse Bag 50 Ibs. Paper NO
Adipic Acid 100,000-250,000 1bs. Warehouse Super Bag 2,000 Ibs. NO g
Nitrilo Triacetic Acid S
(NTA), Trisodium 100,000-250,000 Ibs. Warechouse Bag 50 Ibs. Paper NO w
Nitrilo Triacetic Acid S
(NTA), Trisodium 1,000-10,000 1bs. Warehouse Drum 55 Gal. Steel NO ~
Toluene Unknown Warehouse NO o
Fumaric Acid 250,000-500,000 Ibs. Warchouse Bag 50 Lbs. Paper NO

C.S. = Carbon Steel
S.8. = Stainless Steel

MO06623J.3.2



Current Monsanto Kearny :
Hazardous Substance/Waste Inventory Page 4 of 6

Storage Type
Quantit Material of To Remain
Material Name (Pounds/Gallons) Location Type Size Construction on Site?
Acetic Acid 1,000-10,000 1bs. Warehouse Drum 55 Gal. Plastic NO
Sodium Phosphate,
Dibasic 250,000-500,000 lbs. Warehouse Bag 50 Lbs. Paper NO
Sodium Phosphate,
Dibasic 50,000-100,000 lbs. Warchouse Drum 55 Gal. Fiber NO
Trisodium Phosphate,
Anhydrous 100,000-250,000 Ibs. Warehouse Bag 50 Lbs. Paper NO
Hydrogen Chloride
(Dequest 2060) 10,000-50,000 Ibs. Warehouse Drum 55 Gal. Plastic NO
Phosphoric Acid (70-80%) 10,000-500,000 Ibs. Warehouse Drum 55 Gal. Plastic NO
Phosphoric Acid (80-90%) 50,000-100,000 1bs. Warehouse Drum 55 Gal. Plastic NO
Phosphoric Acid 50 lbs. . Laboratory Bottle Glass NO
Phosphoric Acid, Ortho
(Dequest 2000 & 2010) 100,000-250,000 lbs. Warehouse Drum 55 Gal. Plastic NO
Phosphoric Acid, Ortho
(Dequest 2006, 40%) 10,000-50,000 Ibs. Warehouse Drum 55 Gal. Plastic NO
Potassium Hydroxide 6 lbs. Laboratory Bottle Glass NO
Potassium Hydroxide 1,000-10,000 Ibs. Warehouse Bag 50 Lbs. Paper NO
Potassium Hydroxide
90% Flakes 100-1000 Ibs. Warehouse Drum 55 Gal. Steel NO 00
: (3,
Potassium Hydroxide S
(Wax Remover) 11-100 lbs. Warechouse Drum 10 Gal. Plastic NO 3
Benzoyl Peroxide o
(Lucidol) 100 Ibs. Warehouse Box 3 Lbs. Fiber NO 3
Zinc Chloride (Calgon) 100 lbs. Warchouse Drum 20 Gal. Plastic NO o
Zinc Chloride
(Calgon 5770) 50-500 lbs. AP Area Drum 30 Gal. Plastic NO

C.S8. = Carbon Steel
$.S. = Stainless Steel M006623J.3.2



Current Monsanto Kearny

Hazardous Substance/Waste Inventory Page 5 of 6
Storage Type
Quanti Material of To Remain
Material Name {Pounds/Gallons) Location Type Size Construction on Site?
Hydrogen Chloride
(Calgon 5770) 50-500 Ibs. AP Arca Drum 30 Gal. Plastic NO
Phenol 50,000 Gal. AP Area Vertical Tank 50,000 Gal. Steel NO
Nonene 50,000 Gal. AP Areca Vertical Tank 50,000 Gal. Steel NO
Propylene Tetramer 50,000 Gal. AP Area Vertical Tank 50,000 Gal. Steel NO
Propylene Tetramer 573,000 Gal. AP Area Vertical Tank 573,000 Gal. Steel NO
#4 Fuel Oil 700,000 Gal. AP Area Vertical Tank 700,000 Gal. Steel NO
oc-Methyl Styrene 50,000 Gal. AP Area Vertical Tank 50,000 Gal. Steel NO
Maleic Anhydride 50,000 Gal. AP Area Vertical Tank 50,000 Gal. 5.S. 304L NO
#4 Fuel Oil 8,000 Gal. AP Arca Horizontal Tank 8,000 Gal. Steel NO
Phenol/Nonene 100 Gal. AP Arca Vertical Tank 100 Gal. Steel NO
Phenol/Tetramer
Phenol/ o< -M-Styrene
Phenol/Nonene 15,000 Gal. AP Arca Horizontal Tank 15,000 Gal. Steel-Two Compartment NO
Phenol/Tetramer AP Arca
Phenol/ oc-M-Styrene
Phenol/Nonene 7,000 Gal. AP Area Horizontal Tank 7,000 Gal. Steel-One of Two NO
Phenol/Tetramer Compartment
Phenol/ oc-M-Styrene
PhenoV/Nonene 30,000 Gal. AP Area Vertical Tank 30,000 Gal. Steel NO
Phenol/P. Tetramer
Ethylene Oxide 40,000 Gal. Sterox Horizontal Tank 40,000 Gal. cC.s. NO foe)
Nitric Acid 8.,000 Gal. West End of Plant Storage Tank 8,000 Gal. S.S. 304 NO g
Phosphoric Acid 40,000 Gal. Acid Arca Storage Tank 40,000 Gal. C.S. Rubberlined NO Py
Phosphoric Acid 40,000 Gal. Acid Area Storage Tank 40,000 Gal. C.S. Rubberlined NO 8
Phosphoric Acid 20,000 Gal. Acid Arca Storage Tank 20,000 Gal. S.S. 316 NO d
Phosphoric Acid 10,000 Gal. Acid Area Storage Tank 10,000 Gal. C.S. Rubberlined NO

C.S. = Carbon Steel
S.S. = Stainless Steel

M006623J.3.2



Current Monsanto Kearny
Hazardous Substance/Waste Inventory

Page 6 of 6
Storage Type
Quantitﬁo Material of To Remain
Material Name _(Pounds/Gallons) Location _Type Size Construction on Site?
Sterox Area
Potassium Hydroxide 5,000 Gal. Fire Lane Storage Tank 5,000 Gal. C.S. NO
Fuel Oil #4 or #6 25,000 Gal. North of Boiler Room Storage Tank 25,000 Gal. CsS. NO
Fuel Oil #4 or #6 14,000 Gal. North of Acid Storage Tank 14,000 Gal. C.S. NO
Fuel Oil #4 or #6 8,000 Gal. AP Area Storage 8,000 Gal. C.S. NO

8.00€10S8

C.S. = Carbon Steel
$.S. = Stainless Steel

MO0066231.3.2



ATTACHMENT 10-B

Discharge History of Hazardous Substances and
Wastes (Item 10)

ROUX ASSOCIATES INC

850130079
MO006623J.1.2




Discharge History of Hazardous Substances and Waste

Discharge Addressed in 1989 ACO
Description of Discharge Event

Process waste was discharged to

Acid Sump during purification of
Phosphoric Acid. The waste was
composed of arsenic sulfide (solid) at

1 to 5 percent concentration; phosphoric
acid at 40 to 75 percent, filter aid at

25 to 40 percent

Process waste water was discharged

from the Alkyl phenol/Sterox® processes

to the Alkyl phenol/Sterox® Sump (AP/SS).
Overflow was collected in the Secondary
Settling Pond (SSP) and Tertiary Settling
and (TSP).

In 1967 or 1968, PCB thermal heating fluid
(2,000 gallons) was drained from the

tank and heater to a trench which flowed

to a designated disposal area (now referred

to as the PCB Disposal Area (PDA). In 1972,
PCB thermal heating fluid (2,000 gallons) was
again discharged to the PDA.

Other Discharges

In late November 1990 concentrations of
Toluene and Methylene Chloride in sanitary
waste water exceeded permit limits, as
described in Item 3.

On February 27, 19\97, permitted limits for
pH in sanitary waste.water were violated,

as described in Item 3.

ROUX ASSOCIATES INC

Response and Resolution

In-ground sump closed and
replaced with above ground
redwood tank. Environmental
Remedial Investigation has been
conducted under a 1989 ACO.

The in-ground sumps and ponds
were closed. The waste water
was then discharged as industrial
waste to a public treatment works.
Environmental Remedial
Investigations were initiated in
1983 and followed under a
subsequent ACO in 1989.

In 1972 the site converted to a
non-chlorinated thermal fuel

oil, Therminol 66. In 1983 an
Environmental Investigation was
initiated to determine the extent
of PCB impact to soils and ground-
water and followed under a
subsequent ACO in 1989.

Monsanto modified the process
which required Toluene and
retrained personnel. Methylene
Chloride is not an operations
material or by-product. The source
is not known.

Monsanto investigated possible
sources; found cracks in dikes
around a process unit which used
phosphoric acid; and subsequently
repaired the problem.

850130080
MO006623J.1.2



g
E@ e LEGEND

®

% Lot FORMER SUMPS, PONDS AND
o H

®

TERTIARY SETTUNG POND (TSP)

SECONDARY SETTLING POND (SSP)

AP /STEROX SUMP (ASS)

.........................
bttt b b 2 2 2 LT ¥
.................

£CB DISPOSAL AREA (PDA)

ACID SUMP (ACD)

l[II@@@@@

| e EDGE OF RIVER
FENCE
SASTARN TRAIN TRACKS
NOT N USE
PARKING LOT - 9 L4
™

) APPROXIMATE LOCATION OF
FORMER SUMPS, PONDS AND
DISPOSAL AREAS

PENNSYLVANIA KEARNY, NEW JERSEY
AVENUE e ONSANTO CouPANY
i roux] =T gl

Prepared by u.4v. [Scole: sHowe i
#OUX ASS0GATES WC [Propct ligr: p.ca. JRevison: 110, 1| l

At [Fe No. 06623J—B03

1800€10S8




ATTACHMENT 11-A

Justification for No Sampling Plan
 Submission (Item 11)

ROUX ASSOCIATES INC 850130082

MO006623J.1.2




Justification for No Sampling Plan Submittal.

Monsanto Company submitted the Roux Associate’s Inc. Remedial Investigation (RI) Work
Plan, December 18, 1989, in partial fulfillment of an Administrative Consent Order (ACO)

executed by New Jersey Department of Environmental Protection (the Department) on July
24, 1989. Subsequently Monsanto submitted to the Department, the Roux Associates, Inc.
RI Work Plan - Addendum I (Addendum I), May 18, 1990 and a Revised RI Work Plan -
Addendum II (Addendum II), May 3, 1991. The scope of work of the Remedial
Investigation included:

Sampling subsurface soil to delineate the vertical and horizontal extent of the
identified areas of concern.

Sampling surface soils within the targeted areas of concern and site background
(perimeter) locations.

Monitoring air quality during investigative subsurface activities.

Installing additional monitoring wells.

Abandoning former wells which had deteriorated or which were of questionable
integrity.

Evaluating seasonal and tidal fluctuations of ground water.

Sampling ground water quarterly for 1 year to establish baseline conditions including
an evaluation of ground-water elevations, flow direction, and quality.

Delineating the extent and character, if any, of separate-phase, floating organics
underlying the active process area.

Conducting pumping tests to further define hydraulic parameters in both shallow and
deep water-bearing units (zones).

Preparing a risk assessment to confirm migration pathways, identify receptors, and
determine the impact, if any, on human health and the environment.

Additionally the Roux Associate, Inc. RI Work Plan, December 18, 1989, also presented the
results of previous on-site environmental investigations by Monsanto between 1983 and 1988.
The results of the Roux Associates, Inc. Remedial Investigation and summaries of the
previous on-site environmental investigations have been presented to the Department in the
Draft Phase I of Phase II Remedial Investigation Report, October 5, 1990 and Preliminary
Remedial Investigation Report, August 30, 1991. Additionally, Roux Associates, Inc.
completed a data validation of a representative group of soil and ground-water samples.
The results of the data validation are presented in two reports, Data Validation Report -

Soil Sample Analysis, July 17, 1991 and Data Validation Report - Ground-Water Sample
Analysis, July 17, 1991.

ROUX ASSOCIATES INC
850130083
M006623J.1.2




ATTACHMENT 12-A

Decontamination/Decommissioning Plan (Item 12)

ROUX ASSOCIATES INC

850130084
M006623J.1.2
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ATTACHMENT 13-A

Summary Tables of Historic Analytical Data
with Location Maps (Item 13)

ROUX ASSOCIATES INC

850130086
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Table M-1.1.1. Summary of Analytical Results of PCBs (Aroclor 1248) for Storch Engineers Soil Boring Samples. Monsanto Kearny Plant.

Kearny, New Jersey.

Depth of Sampling Interval (In Feet BGS)

Boring Identification' 0-2 24 4-6 63 8-10 10-12 12-14 14-16
B-1 21,300 23,800 38,100 5,660 N/A N/A N/A N/A
B-2A 7,800 10,200 507,000 1,320 N/A N/A N/A N/A
B-3 4,600 4,020 5,820 1,610 N/A N/A N/A N/A
B4A 1,520 1,520? NR 4,450 N/A N/A N/A N/A
B-5 11,000 3,750 436,000 82,000 N/A N/A N/A N/A
B-6 36,000 548 412 682 N/A N/A N/A N/A
B-7 28,800 64,500 416 <5 N/A N/A N/A N/A
B-8 8,980 26,400 6,160 33 N/A N/A N/A N/A
B-9 2,620 515 710 213 N/A N/A N/A N/A
B-10 32 27 <5 5 N/A N/A N/A N/A
B-11 199 129 <5 <5 N/A N/A N/A N/A
B-12 3 <5 <5 <5 N/A N/A N/A N/A
B-13 14 41 23 6 N/A N/A N/A N/A
B-14 1,970 164 <5 <5 N/A N/A N/A N/A
B-15 14 7 <5 <5 N/A N/A N/A N/A
B-16 <5 <5 <5 <5 N/A N/A N/A N/A
B-17 <5 <5 <5 <5 N/A N/A N/A N/A
B-18 <5 <5 <5 <5 N/A N/A N/A N/A
B-19 <5 <5 <5 <5 N/A N/A N/A N/A
B-20 53 36 17 <5 N/A N/A N/A N/A
B-21 16 29 27 <5 N/A N/A N/A N/A
B-22 <5 10 <5 <5 N/A N/A N/A N/A
B-23 6 <5 <5 <5 N/A N/A N/A N/A
B-24 21,500 19,500 195,000 960 97 130 N/A N/A
B-25 2,700 NR 98,500 29,500 3,100 63 1,400 16,500
B-26 30,000 53,000 185,000 680 5,400 123 250 50
B-27 8,500 51,000 53,000 32 960 100 910 260
B-28 7 NR 10 <5 6.2 <5 33 43
B-29 <5 12 29 13 N/A N/A N/A N/A

Results are reported in milligrams per kilogram (mg/kg).

Detection limit = 5 ppm

NR = No sample recovered during boring.
'Borings B-1 to B23 and B-29 advanced to only 8 feet below ground surface.
*Composite sample due to low recovery.

N/A = Not analyzed.

Samples were collected between September 1983 and February 1984.

M006623J.1.2
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Table M-1.2.1 Summary of Analytical Results of PCBs (Aroclor 1248) for OHM Phase I Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.

Depth of Sampling Interval (In Feet BGS)

m.;'&ﬁ.. 02 24 “ s 810 1012 1214 1416 1618 1820 2022 224 2426 2628
s1 BDL  BDL - BDL - - - - - - - - - -
s2 1 BDL - BDL - - - - - - - - - -
s3 BDL 146 px) BDL - - - - - - - - - -
S4 2 1 27 818 1 BDL - - - - - - - -
S5 4 2 31 BDL - - - - - - - -~ - -
S6 644 467 10,500 12 18 1 11 - - - - - - -
87 BDL  BDL - BDL - - - - - - - - - -
s BDL 3 BDL  BDL - - - - - - - - - -
D1 BDL 1 BDL  BDL - - - 3 - - - - - -
D-2 BDL BDL - - - - - BDL - - - - - -
3D BDL  BDL - - - - - - - - - - - -
9-D* 2900 123,000 5960 499 7} 76 153 1 BDL  BDL 10 20 2 6
10-D 1 6 - - - - - - - - - - - -
11-D BDL  BDL - - - - - - - - - - - -
12D BDL - BDL - - - - - - - - - -

Concentration in parts per million (ppm).

Detoction Limit = 1.0 ppm.

BDL = Below detection limit.

* Only samples from boring 9-D were analyzed at each interval to depth.

6800€1068
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Table M-1.2.2 Summary of Analytical Results for Aqueous Samples for OHM Phase I Test Pits. Monsanto
Kearny Plant. Kearny, New Jersey.

Test Pit Identification

TP9 TP10 TP11% TP12
Volatile Organic Compounds (VOCs)!
Trichloroethane BDL BDL 29,000 BDL
Toluene BDL BDL 234,000 BDL
Bis<(1,1-Dimethylethyl)- BDL BDL 80,000 BDL
Diazene
2,3-Dimethylhexane BDL BDL 6,000 BDL
3,3-Dimethylehexanol BDL BDL 26,000 BDL
2,2,4-Trimethylhexane BDL BDL 17,000 BDL
2,3-Dimethylheptane BDL BDL 3,000 BDL
Methylcyclopentane BDL BDL 230,000 BDL
3-Ethyl-3-Methylhexane BDL BDL 324,000 BDL
Xylenes BDL BDL 68,000 BDL
Priority Pollutant Metals®
Arseaic BDL BDL BDL 0.05
Copper BDL 0.35 BDL BDL
Seleaium 0.01 BDL BDL BDL
Zinc 0.60 0.72 0.31 0.40
PCB (Aroclor 1248)° 0.124 BDL BDL BDL

Results are reported in milligram per kilogram (mg/kg).

BDL = Below detection limit.

'Detection limit is 0.01 ppm.

Detection limits for Arsenic = 0.01 ppm; Copper = 0.2 ppm; Selenium = 0.01 ppm; and Zinc = 0.2 ppm.
Detection limit = 1 ppb.

“Aqueous sample for TP11 included separate, free-phase, floating product.

IDetection limit for VOCs and PCBs in sample TP11 is 10 ppm.

Samples were collected in October 1984.

850130090
Mo0066237.2.1
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Page 1 of 2
Table M-1.2.3. Summary of Analytical Results for OHM Ground-Water Samples. October 1984. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification

s "’ 108 118 128 3D 9D 10D 11D 12D
Volatile Organic Compounds (VOCs)
Bonzene BDL BDL BDL BDL BDL BDL BDL 295 17 BDL
Bromomethane BDL BDL BDL BDL BDL BDL BDL 180 BDL BDL
Bromoform BDL BDL BDL BDL BDL BDL BDL 108 BDL BDL
Carbon Tetrachloride BDL BDL BDL BDL BDL BDL BDL 125 BDL BDL
Chlorobenzene BDL BDL BDL BDL BDL BDL BDL 48 91 BDL
Chloroform BDL BDL BDL BDL BDL BDL BDL 178 BDL BDL
Dibromochloromethane BDL BDL BDL BDL BDL BDL BDL 190 BDL BDL
1,1-Dichloroethane BDL BDL BDL BDL BDL BDL BDL T2 BDL BDL
1,2-Dichlorocthane BDL BDL BDL BDL BDL BDL BDL 31 BDL BDL
1,2-Dichloropropane ~ BDL BDL BDL BDL BDL BDL BDL 246 BDL BDL
Trans,-1,3-Dichloropropene BDL BDL BDL BDL BDL BDL BDL 213 BDL BDL
Ethybenzene BDL BDL BDL BDL BDL BDL BDL 285 BDL BDL
Methyleae Chloride BDL BDL BDL BDL BDL BDL BDL 362 BDL BDL
1,1,2,2-Tetrachlorocthane BDL BDL BDL BDL BDL BDL BDL 194 BDL BDL
Tetrachloroethane BDL BDL BDL BDL BDL BDL BDL 220 BDL BDL
1,1,1-Trichloroethane BDL BDL BDL BDL BDL BDL BDL 132 BDL BDL
1,1,2-Trichloroethane BDL BDL BDL BDL BDL BDL BDL 202 BDL BOL
Trichloroethene BDL BDL BDL BDL BDL BDL BDL 389 BDL BDL
Tohseno BDL BDL BDL BDL BDL BDL BDL 339 BDL BDL
Total VOCs BDL BDL BDL BDL BDL BDL BDL 4,029 108 BDL

Results are reported in milligram per kilogram (mg/kg).
BDL = Below detection limit.

MMNNKAI2T 2 1
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Page 2 of 2

Table M-1.2.3. Summary of Analytical Results for OHM Ground-Water Samples. October 1984, Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification

35 95 WS 1S 125 D 9 10D 1D 12D
Base/Neutral Extractables Semi-Volatile Compounds (BNs)
Acesaphthene BOL BDL 22  BDL 12 BDL  BDL  BDL 16  BDL
Bis(2-cthylhexyl)-phthaste 20 1 20 2 21 2 12 19 33 21
1,3-Dichlorobenzene BOL BDL BDL BDL BDL BDL  BDL  BDL 17  BDL
1,4-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL BDL 104  BDL
Fluoranthene BDL 21 BDL  BDL 18  BODL BOL BDL  BDL  BDL
Flourene BOL  BDL 10 BDL BDL BDL BDL BDL BDL  BDL
Naphthalene BDL BDL 20 BDL 65 186 BDL BDL 28 BDL
N-Nitrosodiphenylamine BDL BDL 19 BDL BDL BDL BDL BDL BDL BDL
Phenanthrene BOL 20 BDL  BDL 10 BODL BDL BDL  BDL  BDL
Pyrene BDL 20 BDL  BDL 14 BDL BDL BDL  BDL  BDL
Total BNs 2 ” 9 2 40 218 12 19 198 21
Acid Extractable Semi-Volatile Compounds (AEs)
2,4-Dimethylphenol BOL BDL BDL BDL BDL 34  BDL BDL  BDL  BDL
Phenol BDL BDL BDL BDL 261 BDL BDL BDL  BDL  BDL
Total AEs BDL BDL BDL BDL 261 3  BDL BDL BDL  BDL
PCB (Aroclor 1248) BDL 226 BDL BDL 12  BDL 57 16 BDL  BDL

Results are reported in milligram per kilogram (mg/kg).

BDL = Below detection limit.
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Table M-1.2.4.Summary of Analytical Results of PCBs (Aroclor 1248) for Ground-Water Samples. Monsanto Kearny Plant. Kearny, New Jersey.

Ida\S:l'?lg:mn October 1984 August 1986' April 1987 December 1987 April 1988
38 BDL BDL BDL NA NA
3D BDL BDL NA NA NA
5S NA NA NA 1.5 NA
8S NA NA BDL NA NA
9s 22.6 2.8 131 6.0 99.3
9D 5.7 BDL 6.2} 20.0 242
108 BDL BDL BDL BDL BDL
10D 1.6 BDL BDL BDL BDL
118 BDL BDL 1.35¢ BDL BDL
11D BDL BDL BDL BDL BDL
128 1.2 BDL BDL BDL BDL
12D BDL BDL BDL BDL BDL

Results are reported in milligram per kilogram (mg/kg).

Detection Limit = 1 ppb, unless noted.

BDL = None detected.

NA = Not analyzed.

'Detection Limit varied up to 35 ppb.

2Aroclor 1260.

JAroclor 1232, Aroclor 1221, and Aroclor 1016 detected at 6.2 ppb.
‘Aroclor 1242,

MMONAKLIRT 2 1



Table M-1.2.5. Summary of Analytical Results for Monsanto Ground-Water Samples. March 1985. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Ideatification
Field
Well 1S Well 2§ Well 38 Well 45 Well 58 Well 65 Well 7S Well 8S Well 9 Well 10 Blank
Volatile Organic Compounds (VOCs)
Bromodichloromethane BDL BDL BDL BDL BDL BDL BDL BDL BDL 10 BDL
Chloroform BDL BDL BDL BDL BDL BDL BDL BDL k2 80 BDL
Methylene Chloride BDL 7 BDL BDL BDL BDL BDL BDL BDL BDL BDL
Total VOCs BDL 7 BDL BDL BDL BDL BDL BDL 34 90 BDL
Base/Neutral Extractable Semi-Volatile Compounds (BNs)
Aoccnaphthene BDL BDL BDL BDL BDL 15 BDL BDL BDL BDL BDL
Benzo (A) Anthracene BDL BDL BDL BDL BDL 29 BDL BDL BDL BDL BDL
Benzo (K) Fluoranthene 10 BDL BDL BDL BDL 18 BDL BDL BDL BDL BDL
Benzo (A) Pyrene BDL BDL BDL BDL BDL 10 BDL BDL BDL BDL BDL
Fluoranthene BDL BDL BDL BDL BDL 28 BDL BDL BDL BDL BDL
Fluorene BDL BDL BDL BDL BDL 19 BDL BDL BDL BDL BDL
Naphthalene BDL BDL BDL BDL BDL 128 BDL BDL BDL BDL BDL
Phenanthrenc BDL BDL BDL BDL BDL 3 BDL BDL BDL BDL BDL
Pyrene BDL BDL BDL BDL BDL 13 BDL BDL BDL BDL BDL
Total BNs 10 BDL BDL BDL BDL 2% BDL BDL BDL BDL BDL
Priority Pollutant Metals
Arsenic BDL BDL BDL BDL BDL BDL 20 BDL BDL BDL 7
Cadmium 20 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Chromium 14 50 BDL BDL BDL BDL BDL BDL BDL BDL BDL
Copper 10 BDL 40 BDL BDL BDL BDL BDL 240 BDL BDL
Load 50 BDL BDL BDL BDL BDL BDL BDL 120 BDL BDL
Zino 20 BDL 130 20 100 BDL BDL BDL 340 70 140
Total Pheaols 190 20 20 140 130 100 20 120 50 20 350
Total PCBs® BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

Rosukts are reported in milligram per kilogram (mg/kg).

BDL = Below detection imit.
'Discharge to POTW.
IKeamny City Water.
"Detection Limit was 50 ppb.

¥600£1058
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Table M-1.2.6. Summary of Analytical Results for Monsanto Ground-Water Samples. October 1985. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification
WelllS Well2S Well3S WdldS WellSS WelléS Well7S  Well 88 Well 9 Well 10

Volatile Organic Compounds (VOCs)

Benzene BDL 1 BDL BDL BDL BDL BDL BDL BDL BDL
Bromodichloromethane BDL BDL BDL BDL BDL BDL BDL BDL BDL 10
Chloroform BDL BDL BDL BDL BDL BDL BDL 2 35 46
Methylene Chloride BDL BDL BDL BDL 280 BDL BDL BDL BDL BDL
Total VOCs BDL 1 BDL BDL 280 BDL BDL 2 3s 56
Base/Neutral Extractable Semi-Volatile Compounds (BNs)

Acenaphthene BDL BDL BDL BDL BDL BDL 12 BDL BDL BDL
Fluoranthene BDL BDL BDL BDL BDL BDL 13 BDL BDL BDL
Total BNs BDL BDL BDL BDL BDL BDL 28 BDL BDL BDL
Priority Pollutant Metals

Antimony 67 BDL 16 19 65 130 BDL 70 BDL BDL
Arsenic BDL BDL BDL BDL 30 11 58 BDL BDL BDL
Chromium 80 BDL BDL BDL BDL BDL BDL BDL 80 BDL
Copper 30 BDL 90 20 100 BDL BDL 30 60 60
Lead 100 BDL BDL 150 150 60 BDL BDL 100 BDL
Mercury BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL
Nickel 120 BDL BDL BDL BDL BDL BDL BDL BDL BDL
Selenium BDL BDL BDL BDL BDL BDL BDL 30 BDL BDL
Zinc 90 260 470 7 290 320 BDL BDL 480 360
Total PCBs* BDL BDL BDL BDL BDL, BDL BDL BDL BDL BDL

Results are reported in milligram per kilogram (mg/kg).
BDL = Below detection limit.

'Discharge to POTW.

?Keamny City Water.

YDetection limit was 50 ppb.
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Table M-1.2.7. Sunmary of Analytical Results for OHM Ground-Water Samples. August, 1986. Monsanto Kearny Plant.

Kearny, New Jersey.
Sample Identification
as ” 108 118 128 k) D 10D 11D 12D
Volatile Organic Compounds (VOCs)
Benzene BDL BDL BDL 13.5 13.6 8.1 BDL BDL 13.2 338
~ Chiorobenzene BDL BDL BDL BDL BDL 247 BDL 638 61.7 96
Chloroform 36 BDL BDL BDL BDL BDL BDL BDL BDL BDL
Ethybbenzens BDL BDL BDL 39.5 BDL BDL BDL BDL 15.5 BDL
Methylene Chloride BDL 6.0 9.7 19.9 93 15 59 6.1 13.2 BDL
1,1,1-Trichloroethane BDL 48 BDL BDL BDL BDL BDL BDL BDL BDL
Toluene BDL BDL BDL 59.5 BDL BDL BDL BDL BDL BDL
Total VOCs kX 10.8 9.7 132.4 29 262.6 59 674.1 103.6 .1
Base/Neutral Extractables Semi-Volatile Compounds (BNs)
Acenaphthene BDL 55 254 9.1 16.0 36 73 84 6.0 51
Anthracene BDL BDL BDL BDL 34 BDL BDL BDL BDL BDL
1,2-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL 21.2 BDL BDL
1,3-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL BDL 71 BDL
1,4-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL 28.7 48.3 BDL
Fluoranthene BDL 36 9.6 BDL 9.4 BDL BDL BDL BDL BDL
Flourene BDL 29 15 42 53 BDL BDL 29 BDL BDL
Naphthalene BDL BDL 4.6 4.6 24 60.8 BDL BDL 9.1 BDL
Phenanthreno BDL 59 BDL BDL 10.3 BDL BDL BDL BDL BDL
Pyrene BDL 34 1.7 BDL BDL BDL BDL BDL BDL BDL
Total BNs BDL 213 548 179 5.8 64.4 13 61.2 70.5 S.1
Acid Extractable Semi-Volatile Compounds (AEs)
2-Chlorophencl BDL BDL BDL BDL BDL BDL BDL 13.0 BDL BDL
2,4-Dimethylphenol BDL BDL BDL 34 BDL 9.0 BDL BDL 11.9 BDL
Phenol BDL BDL BDL 3.0 BDL BDL BDL BDL BDL 49
Total AEs BDL BDL BDL 114 BDL 90 BDL 13.0 11.9 49
PCB (Arocior 1248) BDL! BDL? BDL! BDL BDL BDL' BDL! BDL' BDL' BDL'

Results are reported in millignm per kilogram (mg/kg).
BDL = Below mininum detection limit.

'Detection limit varied up to 35 ppb.
*Aroclor 1260 detocted at 2.8 ppb.
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Table M-1.2.8. Summary of Analytical Results for OHM Ground-Water Samples. April 1987. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification

k 8S 9’ 108 118 128 b 10D 11D 12D
Volatile Organic Compounds (VOCs)
Benzene BDL BDL BDL 9.2 14.6 BDL BDL BDL 203 BDL
Chlorobenzene BDL BDL BDL BDL BDL BDL BDL 4,270 109 12.9
Chloroform BDL BDL t BDL BDL BDL BDL BDL BDL BDL
Ethylbenzene BDL BDL BDL BDL 11.9 BDL BDL BDL BDL BDL
Methylence Chloride 89 32 43 6.5 11.7 3ss 34 BDL 12.2 1.5
Toluveno BDL BDL BDL BDL 26.6 BDL BDL BDL BDL BDL
Total VOCs 8.9 32 53 15.5 65.5 3ss 34 4,270 141.5 20.5
Base/Neutral Extractables Semi-Volatile Compounds (BNs)
Acenaphthene 7 23 4.1 s 1.1 9 s 929 10.7 13
Anthracene BDL BDL 29 28 BDL 23 BDL BDL BDL BDL
Bis(2-ethylhexyi)-phthalate BDL BDL BDL BDL BDL BDL 19.2 BDL BDL BDL
1,2-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL 81.1 BDL BDL
1,3-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL 1.6 16.9 BDL
1,4-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL 133 101 BDL
Fluoranthene BDL BDL 33 5 BDL 25 BDL BDL BDL BDL
Flourenc BDL BDL 2.5 17.5 5.2 33 BDL 39 BDL BDL
Naphthalene 8.3 BDL BDL 154 4.4 9.7 BDL 13.2 4.2 BDL
Phenanthrene BDL BDL 7.6 13.1 58 74 BDL BDL BDL BDL
Pyrene BDL BDL 29 4 BDL BDL BDL BDL BDL BDL
Total BNs 153 23 234 96.3 26.4 s 2.7 258.2 115.9 73
Acid Extractable Semi-Volatile Compounds (AEs)
Phenol " BDL BDL 8.8 BDL 2.7 BDL 2.1 1.9 BDL BDL
Total AEs BDL BDL 88 BDL 2.7 BDL 2.1 1.9 BDL BDL

Results are reported in milligram per kilogram (mg/kg).
BDL = Below detection limit.
'Aroclor 1242 detected at 1.35 ppb.

2Arocior 1232, Aroclor 1221, and Aroclor 1016 (all detected at 6.2 ppb).
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Table M-1.2.8. Summary of Analytical Results for OHM Ground-Water Samples. April 1987. Monsanto Kearny Plant. Kearny, New Jersey.

Sampie Identification

3s 8S s 105 1s 128 L) 10D 11D 12D
PCB (Aroclor 1248) BDL BDL 13 BDL BDL! BDL 6.2! BDL BDL BDL
Priority Pollutant Metals
Antimony 38 6 BOL 25 BDL BDL BDL 170 BDL BDL
Arsenic ™ 6 110 0 BDL BDL BDL 4 BDL BDL
Beryllium BDL BDL 28 BDL BDL BDL BDL BDL BDL BDL
Cadmium BDL BDL 41 BDL BDL BDL BDL BDL BDL BDL
Chromium BDL BDL 200 BDL BDL BDL BDL BDL BDL n
Copper BDL BDL 340 BDL 12 14 % 20 14 30
Lesd BDL BDL 800 BDL BDL BDL BDL BDL BDL BDL
Mercury BDL BDL 1.9 BDL BDL BDL BDL BDL BDL BDL
Nickel 20 BDL 160 BDL BDL BDL BDL BDL BDL BDL
Selenium BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL
Silver BDL BDL BDL BDL BDL BDL BDL 20 BDL BDL
Thallium 150 140 BDL BDL BDL BDL BDL 300 BDL BDL
Zino 30 4 820 BDL 20 BDL BDL BDL BDL 50

Results are reported in milligram per kilogram (mg/kg).

BDL = Below detection limit.

'Aroclor 1242 detected at 1.35 ppb.

3Aroclor 1232, Aroclor 1221, and Aroclor 1016 (all detected at 6.2 ppb).
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Table M-1.2.9.Summary of Analytical Results for OHM Ground-Water Samples. December 1987. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification

18 58 L) 95 108 118 128 b D 10D 11D 12D
Volatile Orgasic Compeunds (VOCs)
Benzene BDL 49 BDL NA BDL BDL BDL 4.7 NA BDL 14.7 BDL
Chiorobenzene BDL BDL BDL NA BDL BDL BDL BDL NA 218 89.9 BDL
Methylene Chloride 252 BDL BDL NA BDL 90.9 BDL BDL NA BDL BDL BDL
Total VOCs 252 4.9 BDL NA BDL 9.9 BDL 4.7 NA 218 1046 BDL
Base/Neutral Extractables Semi-Volatile Compounds (BNs)
Acenaphthene 2.6 1.7 71 NA 26.7 8.8 6.6 229 NA 8.9 i1 BDL
Anthracene BDL BDL BDL NA 31 BDL BDL BDL NA BDL BDL BDL
Bis(2-ethylhexyl)-phthalate BDL BDL BDL NA BDL BDL BDL BDL NA BDL 179 BDL
1,2-Dichlorobenzene BDL BDL BDL NA BDL BDL BDL BDL NA 123 BDL BDL
1,3-Dichlorobenzene BDL BDL BDL NA BDL BDL BDL BDL NA BDL 12.5 BDL
1,4-Dichlorobengene BDL BDL BDL NA BDL BDL BDL BDL NA 29.7 T4 BDL
Fluoranthene BDL 24 3.7 NA 9 BDL 4 BDL NA BDL BDL BDL
Fluorene BDL BDL BDL NA 13.2 56 2.7 49 NA 2.7 BDL BDL
Naphthalene BDL BDL BDL NA 213 7.8 7.4 BDL NA 1.9 4.3 BDL
Phenanthrence BDL BDL BDL NA 18.7 BDL BDL BDL NA BDL BDL BDL
Pyrene BDL BDL BDL NA 12 BDL BDL BDL NA BDL BDL BDL
Total BNs 2.6 10.1 10.8 NA 9.2 22 20.7 278 NA 55.5 123.1 BDL
Acid Extractable Semi-Volatile Compounds (AEs)
2-Chlorophenol BDL BDL BDL NA BDL BDL BDL BDL NA 33 BDL BDL
Phenol BDL BDL BDL NA BDL BDL BDL BDL NA BDL BDL BDL
Total AEs BDL BDL BDL NA BDL BDL BDL BDL NA 33 BDL BDL
PCH! BDL 1.8 (g 2 BDL. BDL BDL 20* 21 BDL BDL BDL

Results are reported in milligram per kilogram (mg/kg).

BDL = Below detection limit.
NA = Not Analyzed.

'Detection Limit Fluctuated from 1.3 to 0.50 ppb.

2Aroclor 1248
3Aroclor 1016.
‘Aroclor 1254 and Aroclor 1260.

* Filtered sample only analyzed for PCBs.
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Table M-1.3.1. Summary of Analytical Results of PCBs (Aroclor 1248) for OHM Phase II Soil Samples.
Monsanto Kearny Plant. Kearny, New Jersey.

Depth of Sampling Interval (In Feet)

Boring

Identification 0-2 24 46 63 8-10
A 6 84 46 1 7
B 49 19 BDL N/A N/A
C 144 22 14 21 BDL
D 2 8 4 BDL N/A
E 1 7 1 BDL N/A
F 3 22 9 BDL BDL

Results are reported in milligram per kilogram (mg/kg).
Detection Limit = 1.0 ppm.

BDL = Below detection limit.

N/A = Not sampled.

Samples were collectd in November and December 1989,
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ATTACHMENT 13-B

Summary of Roux Associates, Inc. Remedial
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Table M-2.1  Summary of Analytical Results of Volatile Organic Compounds in Ground-Water Samples from the Upper Water-Bearing Zone. Monsanto Kearny
Plant; Kearny, New Jersey.
1s 4s 6s 8s

GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW4 | GW1 GW-2 GW3 Gw4
Acetone ND ND ND BDL* | ND ND ND ND ND 10 ND ND 14 BDL* ND  BDL®
Benzene ND ND BDL ND ND ND ND ND ND 5.1 ND BDL | ND BDL  BDL ND
Ethylbenzene ND ND ND ND ND ND 6 BDL | ND BDL  ND ND ND BDL  ND ND
Toluene ND ND ND ND ND ND ND ND ND ND ND ND BDL ND ND ND
Xylene ND ND BDL ND ND ND BDL ND ND ND ND ND ND ND ND ND
Chlorobenzene BDL 6 BDL  BDL ND BDL ND ND ND BDL  ND ND ND BDL BDL  BDL
Carbon Disulfide ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

9s 11s 12s 15s

GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW.3 Gw4
Acctone ND ND ND 12* 15 ND ND 12 11 ND ND  BDL* | BDL ND* ND  BDL®
Benzene ND ND ND 19 140 7 60 320* ND BDL  BDL 12 BDL 1 10 12/
Ethylbenzene ND ND ND ND 69 23 BDL 4« ND ND ND BDL | BDL 10 9 18’
Toluene ND ND ND ND BDL 6 ND 15’ ND ND ND ND 8 27 22 22
Xylene ND ND ND ND 12 3 BDL 10 ND BDL NDL  BDL 10 25 23 3
Chlorobenzene ND ND ND BDL ND BDL ND ND ND ND ND BDL | ND ND ND ND
Carbon Disulfide ND ND ND ND ND ND ND ND ND ND ND 15 ND ND ND BDL

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990,

GW-3 = Ground-water sampling event number 3, December 1990.

GW-4 = Ground-water sampling event number 4, March 1991.
BDL = Below detection level.

ND = Not detected.

"The result is estimated below the detection level.

*Compound was detected in the corresponding blank ssmple.
‘Sample was diluted to bring concentrations in calibration range.

Results are reported in micrograms per liter (ug/f) or parts per billion (ppb).
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Table M-2.2

Summary of Analytical Results of Volatile Organic Compounds in Ground-Water Samples from the Lower Water-Bearing Zone. Monsanto Kearny
Plant; Kearny, New Jersey.

sd d
GW-1 GW-1 GW-3 GW4 GW-1 GW-2 GW-3 GW-4 GW-1 GW-2 GW-3 GW4 GW-1 GW-2 GW-3 GW4 GW-1 GW-2 GCW-3 GCW4
Acetone ND ND ND BDL® 1 ND ND BDL? BDL ND ND BDL® ND ND ND ND 58 ND ND ND
Benzene 19 ND NDL ND ND ND ND ND 19 BDL BDL ND 3t 19 BDL 40 BDL 10 BDL BDL
Chlorobenzene 4400 5600 5900 5300 ND ND ND ND 810 830 760 810 960 620 820 590 660 600 400 500
Chioroform ND ND ND ND 10 ND ND ND BDL ND ND ND BDL ND ND ND ND ND ND ND
Ethylbenzene 10 ND ND ND ND ND ND ND BDL ND ND ND BDL ND ND ND ND BDL ND ND
Toluone BDL ND ND ND ND ND ND ND BDL ND ND ND 7 ND ND 2 ND ND ND ND
Xylenes (toal) 7 ND ND ND ND ND BDL ND BDL ND ND ND ND ND ND ND ND BDL ND ND
104 11d 14d 15d
GW-1 GW-2 GW-3 GW4 GW-1 GW-2 GW-3 GW-4 GW-1 GW-2 GW-3 GCW4 GW-1 GW-2 GW-3 CW4 GW-1 GW-2 GW-3 GW-4
Acetone ND ND ND 76* 18 12 ND BDL® 49 20 ND ND BDL BDL* ND ND 20 ND ND nt
Benzene ND ND ND BDL ] BDL BDL 5.1 BDL BDL ND BDL BDL BDL* BDL BDL 14 ND ND BDL
Chlorobenzene 2600 2200 2600 1500 54 48 55 » 15 140 510 650 75 61 22 62 1200 4900 7000 3600°
Chloroform ND ND ND ND BDL BDL BDL ND BDL ND ND ND ND ND ND ND 18 ND ND ND
Ethylbenzene ND ND ND ND 8 BDL BDL ND ND ND ND ND BDL BDL ND BDL s ND ND BDL
Toluene ND ND ND ND 16 BDL ND ND BDL ND ND ND BDL ND ND ND 6 ND ND BDL
Xylenes (total) ND ND ND ND 6 BDL BDL BDL BDL ND ND ND ND BDL BDL ND 9 ND ND BDL
GW-1 = Ground-water sampling event number 1, June 1990.
GW-2 = Ground-water sampling event number 2, September 1990.
GW-3 = Ground-water sampling event number 3, December 1990.
GW-4 = Ground-water sampling event number 4, March 1991.
BDL = Below detection level. ©0
ND = Not detected. (3]
*The result is estimated below the detection level. 3
*Compound was detected in the corresponding blank sample. o
Samples 3d (GW-1) and 10d (GW-3) were incorrectly labeled by the laboratory as samples 3s and 10s, respectively. o
Results are reported in micrograms per liter (ug/¢) or parts per billion (ppb). 3
(4]
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Table M-2.3 Summary of Analytical Results of Semivolatile Organic Compounds in Ground-Water Samples from the Upper
Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

3s 6s 10s 11s

GW-1 GW-2 GW-3 GW-4 | GW-1 GW-2 GW-3 GW-4|GW-1 GW-2 GW-3 GW-4|GW-1 GW-2 GW-3 GWA4
Phenol ND ND ND ND ND ND ND ND ND ND ND ND ND ND 290 ND
2-Methylphenol ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-Methylphenol ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4-Dimethylphenol ND BDL ND ND ND ND BDL BDL | ND ND ND ND ND ND ND ND
Naphthalene ND BDL ND ND ND 28 66 BDL | ND ND ND ND | BDL ND ND BDL
Dimethy] phthalate ND ND ND ND ND ND BDL ND ND ND ND ND ND ND ND ND
Dibenzofuran ND ND ND ND | BDL BDL BDL ND | BDL ND ND ND | BDL ND ND BDL
Acenaphthene ND ND ND ND | BDL 25 24 BDL | ND BDL BDL ND ND BDL BDL BDL
2-Methylnapthalene ND ND ND ND ND BDL BDL ND ND ND BDL ND ND ND ND ND
Fluoranthene ND ND ND ND | BDL BDL BDL BDL | BDL ND ND ND ND ND ND ND
Fluorene ND ND ND ND 10 21 22 BOL | ND BDL BDL ND | BDL ND ND BDL
Phenanthrene ND ND ND ND | BDL BDL BDL ND 16 BOL BDL ND | BDL ND ND BDL
Pyrene ND ND ND ND | BDL BDL ND ND | BDL ND ND ND ND ND ND ND

13s 14s 15s 16s

GW-1 GW-2 GW-3 GW-4|GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GCW+4
Phencl ND ND ND ND ND ND ND 27 BDL ND 13 ND ND ND ND ND
2-Methylphenol ND ND ND ND ND ND ND ND 10 38 28 20 ND ND ND ND
4-Methylphenol ND ND ND ND ND ND ND ND 14 46 32 18 ND ND ND ND
2,4-Dimethylphenol ND ND ND ND ND ND ND ND 17 s 44 28 ND ND ND ND
Naphthalene ND ND ND ND ND BDL BDL BDL 51 410 380 250* | ND ND ND ND
Dimethyl phthalate 18 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Dibenzofuran ND ND BDL BDL | BDL BDL BDL BDL 16 BDL 20 11 BDL BDL BDL ND
Acenaphthence BDL 22 27 22 12 10 BDL BDL 25 3 33 19 BDL BDL BDL 24
2-Mcthylnapthalene ND BDL BDL BDL | ND ND ND BDL | BDL 29 28 17 BDL 25 BDL ND
Fluoranthene ND BDL ND BDL | ND BDL BDL BDL 19 1 BDL BDL | BDL BDL BDL ND
Fluorene ND ND ND ND | BDL BDL BDL BDL 21 24 24 14 BDL BDL ND ND
Phenanthrene BDL BDL BDL BDL { BDL ND 12 BDL 34 32 26 14 BDL 24 BDL ND
Pyrene ND ND ND ND ND ND ND BDL 17 10 BDL BDL | BDL ND BDL ND

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990.

GW-4 = Ground-water sampling event number 4, March 1991.

BDL = Below detection level.

ND = Not detected.

*The result is estimated below the detection level.

*Compound was detected in the corresponding blank sample.

4Sample was diluted to bring the concentration into calibration range.
Sample 35 (GW-1) was incorrectly labeled by the laboratory as sample 3d.
Results are reported in micrograms per liter (ug/f) or parts per billion (ppb).
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Table M-2.4. Summary of Analytical Results of Semivolatile Organic Compounds in Ground-Water Samples from the Lower
Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

i d 8d 9d 10d
GW-1 GW-2 GW-3 GW-4GW-1 GW-2 GW-3 GW-4|GW-1 GW-2 GW-3 GW-4GW-1 GW-2 GW-3 GW-4|GW-1GW-2GW-3IGW-4
Phenol ND ND ND ND |BDL ND ND ND|(ND ND ND ND ! ND ND ND ND | 43 ND ND ND
2-Methylphenol 87 ND ND ND (ND ND ND ND | ND ND ND ND | ND ND BDL ND |ND ND ND ND
4-Methylphenol ND ND ND ND|ND ND ND ND ND ND ND ND|{ND ND ND ND | ND ND ND ND
2,4-Dimethylphenol 69 93 7 32 | ND ND ND ND{ND ND ND ND |BDL BDL 10 BDL|ND ND 10 ND

1,3-Dichlorobenzene BDL BDL 25 21 |BDL BDL 13 BDL| 43 76 130 BDL|( ND BDL ND ND |BDL BDL BDL BDL
1,4-Dichlorobenzene 200 360 470 390 | 99 120 130 150 380 750 740 290, ND ND ND ND | 170 210 270 250
1,2-Dichlorobenzene ND 100 120 83 | ND BDL BDL ND | 410 890 830 300 | ND BDL ND BDL| | ND 49 56 46
Naphthalene 470 510 490 380 | 98 S7 4 59 |BDL BDL 26 ND |BDL BDL 16 BDL| 33 41 52 28
2-Mecthylnaphthalene BDL BDL BDL 10 |BDL BDL BDL ND (BDL ND BDL ND {BDL BDL 23 18 |BDL BDL BDL ND
Dibenzofuran ND ND ND BDL|ND ND ND ND | ND ND ND ND |BDL BDL BDL BDL| ND ND ND BDL
Acenaphthene BDL BDL BDL BDL| ND ND ND ND | ND BDL BDL ND (BDL ND 2§ 22 | 12* 20 BDL 30

1,2,4 Trichlorobenzene ND ND ND ND (ND ND ND ND |(ND ND 10 ND |ND ND ND ND|ND ND ND ND

id 12d 14d 15d
GW-1GW-2 GW-3 GW-4 GW-1 GW-2 GW-3 GW-4GW-1 GW-2 GW-3 GW-4| GW-1 GW-2 GW-3 GW4
Phenol ND ND ND ND| ND ND ND ND | ND ND ND ND | BDL ND ND ND
2-Methyiphenol ND ND ND ND| ND ND ND ND|ND ND ND ND|BDL 1[4 ND 1¥
4-Methylphenol ND ND ND ND|{ ND ND ND ND|ND ND ND ND| ND 25 ND 30
2,4-Dimethylphenol ND ND ND ND| ND ND BDL BDL] 23 33 11 BDL| BDL 140 96 92

1,3-Dichlorobenzene BDL BDL BDL BDL| ND ND ND ND| 11 BDL BDL BDL| BDL 46 45 137
1,4-Dichlorobenzene 38 37 41 30 | ND ND ND ND| 74 BDL BDL 55 63 640 650 570*
1,2-Dichlorobenzene BDL BDL BDL BDL| ND ND ND ND |{BDL BDL BDL BDL; 13 98 100 77

Naphthalene BDL BDL 29 BDL| BDL BDL BDL ND | 67 93 49 49 | BDL 630 470 630
2-Methylnaphthaiene BDL 37 ND 26' | BDL ND BDL BDL|BDL 10 BDL BDL| 76 49 BDL 41
Dibenzofuran ND ND ND ND | ND ND ND ND | ND BDL ND BDL| ND BDL ND BDL
Acenaphthene 17 19 17 18 [BDL®* BDL 11 BDL| 18® 18 15 17! ND 22 BDL 18

1,2,4 Trichlorobenzene ND ND ND ND | ND ND ND ND|ND ND ND ND| ND ND ND ND

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990.

GW-4 = Ground-water sampling event number 4, March 1991.

BDL = Below detection level.

ND = Not detected.

*The result is estimated below the detection level.

*Compound was detected in the corresponding blank sample.

4Sample was diluted to bring concentration into calibration range.

Results are reported in micrograms per liter (ug/f) or pants per billion (ppb).
Samples 3d (GW-1) was identified incorrectly by the laboratory as samples 3s.

850130107 MOO06623].2.1



Table M-2.5. Summary of Analytical Results of PCBs in Ground-Water Samples from the Upper Water-Bearing Zone. Monsanto
Kearny Plant; Kearny, New Jersey.

Ss 6s 7s 9S
GW-1 GW-2 GW-3 GW4 [GW-1 GW-2 GW-3 GW4 |GW-1 GW-2 GW-3 GW4| GW-1 GW-2 GW-3 GW+4
Aroclor 1248 ND ND ND ND 1.5 1.5 0.7 ND 0.3 ND ND ND ND ND ND ND
Arcolor 1242 ND ND ND 0.46 ND ND ND ND ND ND ND 0.54 ND ND ND ND
Arocl2or 1260 0.5 1.3 6.7 ND 1.5 ND ND ND 3.2 2.5 10 ND ND ND ND ND
Aroclor 1254 ND ND ND 0.46 ND ND ND 7 ND ND ND ND ND ND ND 36
Total PCBs 0.5 1.3 6.7 0.92 9 1.5 0.7 7 35 2.5 10 0.54 ND ND ND 3.6
11s 13s 15s 16s
GW-1 GW-2 GW-3 GW-4 |GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW-4| GW-1 GW-2 GW-3 GW4
Aroclor 1248 0.6’ ND 3 ND 0.2 ND ND ND ND 0.8 ND ND 0.1 0.4 ND ND
Arcolor 1242 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1260 0.2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1254 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total PCBs 0.8’ ND 3 ND 0.2/ ND ND ND ND 0.8 ND ND 0.1’ 0.4 ND ND

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990,

GW-4 = Ground-water sampling event number 4, March 1991.

BDL = Below detection level.

ND = Not detected.

*The result is estimated below the detection level.

3Compound was detected in the correaponding blank sample.

Results are reported in micrograms per liter (ug/f) or parts per billion (ppb).

850130108 MO066067.12.3 7.91



Table M-2.6.Summary of Analytical Results of PCBs in Ground-Water Samples from the Lower Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

6d 7d 9d 10d 11d 134

GW-1 GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GW-4|GW-1 GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GW-4|GW-1 GW-2 GW-3 GW4

Aroclor 1248 0 02 ND ND |02 ND ND ND 1.5 1.8 2.5 2.1 ND 05 ND ND |02 ND ND ND | OF ND ND ND
Aroclor 1260 04 ND ND ND |01 ND ND ND | ND ND ND ND (O ND ND ND | ND ND ND ND | ND ND ND ND
Aroclor 1254 ND ND ND ND | ND ND ND 02 ND ND ND ND | ND ND ND ND | ND ND ND ND ND ND ND ND
Total PCBS 05 02 ND ND | 03 ND ND 02 1.5 1.8 2.5 21 01’ 05 ND ND |02 ND ND ND | Ol' ND ND ND

GW-1 = Ground-water sampling event number 1, June 1990,

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990.

GW-4 = Ground-water sampling event number 4, March 1991,

BDL = Below detection level.

ND = Not detected.

"The result is estimated below the detection level.

8Compound was detected in the corresponding blank sample.

Results are reported in micrograms per liter (ug/f) or pans per billion (ppb).

60L0€10S8
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Table M-2.7. Summary of Analytical Results of Inorganic Parameters in Ground-Water Samples from the Upper Water-Bearing Zone. Monsanto Kearny Plant;
Kearny, New Jersey.
1s 3 4 5 [ 7s 8
GW-1 GW-2 GW-3|GW-1 GW-2 GW-3|GW-1 GW-2 GW3 ! GW-1 GW-2 GW-3|GW-1 GW-2 GW-3 | GW-1 GW-2 GW-3|GW-1 GW3 GW3
Aluminum 2 3 4 ND 0.2 0.2 ND 0.6 03 9 3 3 6 4 1 04 0.2 1 2 2 3
Arsenic 0.03 ND ND ND 10 004 | 002 002 o001} 003 001 002 002 002 001 ] 004 005 0.04 ND ND ND
Barium 004 003 005 | 003 ND ND ND ND ND 0.2 0.1 0.1 0.1 006 00 ND ND ND ND ND 0.02
Calcium 3 23 20 26 k] 25 4“4 K ] 46 56 45 52 113 42 45 21 n 23 » 49 54
Chromium 0.07 0.1 0.04 ND ND ND ND ND ND | 002 0.05 ND 005 004 001 ND ND ND 0.02 03 0.03
Copper ND 002 003 ND ND ND ND ND ND 008 003 003 | 004 004 0.02 ND ND ND 001 o0.01 ND
Iron 6 6 13 6 16 11 12 12 11 67 40 44 14 43 41 19 18 19 9 8 19
Lead ND 002 003 ( ND 0005 ND ND 002 0009} 0.2 004 004 | 005 005 002 | ND ND 002 | ND 002 0.04
Magnesium 9 9 i1 6 7 56 7 6 8 8 6 7 K} 12 13 3 3 3 32 44 s1
Manganese 0.2 0.1 0.2 04 0.6 0.4 0.2 0.2 0.2 09 0.7 0.8 0.4 0.8 08 0.5 0.5 0.5 0.7 09 1.2
Mercury 0002 ND 0.0003] 0.05 ND ND ND ND ND ND ND ND ND 00001 00003|] ND 0001 ND ND ND ND
Potassium 327 4 409 3 52 i3 16 17 16 16 18 18 25 14 12 ND ND ND 172 m 207
Sodium 1810 1940 1390 1" 21 15 20 19 18 as 3 39 474 12 13.4 7 8 6 170 232 255
Vanedium 007 0.1 009 | ND ND ND ND ND ND | 003 002 001 j 003 002 0.1 ND ND ND | 001 0.02 0.02
Zinc 003 005 005 ND 003 ND | 002 0.03 ND | 002 007 009 | 009 009 0.04 0.2 0.08 ND 005 0.04 0.06
Cyanide, Total ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
GW-1 = Ground-water sampling event number 1, June 1990.
GW-2 = Ground-water sampling svent number 2, September 1990.
GW-3 = Ground-water sampling eveat number 3, December 1990.
ND = Not dotected. (o]
*The resuk is estimated below the detection level. a
"Compound was detected in the corresponding blank sample. 3
Results are reported in milligrams per liter (mg/() or parts per millioa (ppm). w
o
-
-
o
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Table M-2.7.

Page 2 of 2

Summary of Analytical Results of Inorganic Parameters in Ground-Water Samples from the Upper Water-Bearing Zone. Monsanto Kearny Plant;
Kearny, New Jersey.

% 10s 11s 12s 13s 14¢ 15 16
GW-1 GW-2 GW-3|GW-1 GW-2 GW-3|GW-1 GW-2 GW-3|GW-1 GW-2 GW3|GW-1 GW-2 GW-3{GW-1 GW-1 GW-3{GW-1 GW-2 GW-3|GW-1 GW2 GW3
Aluminum 04 09 2 03 1.5 04 | 0S5 0.8 5.7 4 03 02 | 09 3 1 2 5 1.8 4 5 4 3 2 ND
Arsenic ND 002 004 {002 002 001 | ND ND 006 | .02 0007 0008} 003 003 001! ND 003 002|015 ND 011|003 002 002
Barium ND ND 002{ ND ND ND | 002 ND .03 04 003 004|001 003 003 ND 002 ND| 002 003 003004 003 ND
Calcium 4“ 37 33 36 35 4“4 n 20 36 9 ) 11 443 39 Q2 i1 13 14 25 3 s | 57 60 ND
Chromium ND 001 ND | ND ND ND | ND ND OIS| ND ND ND ( ND 001 ND | 002 002 001]| 003 0.03 0.02/002 001 ND
Copper ND ND ND | ND 001 ND | ND ND 02| ND ND ND | ND ND ND |001 002 ND | 002 002 0.02|002 0.01 ND
Iron 6 8 8 9 12 10 30 10 24 33 r 3 38 K ] 41 s 12 2| 69 124 99 | 38 k)] ND
Lead ND 003 004 ( ND 001 001 | ND 002 ND | ND ND ND | { ND 0007 ND { ND 002 0008{ ND ND O00L| ND 003 005
Magnesium 10 9 8 6 6 8 3 1 3 4 3 36 6 6 H 2 3 25 13 16 14 9 10 ND
Manganess 0.2 0.1 0.1 0.3 03 03 0.8 0.2 0.5 1.5 09 1 1 1 1 0.08 02 0008 0.5 07 06 15 2 ND
Mercury ND ND ND [ ND ND ND | ND ND ND | ND ND ND | ND ND ND ( ND 000002 ND| ND ND ND |.0009 0.00005 0.0006
Potassium ” 120 106 27 25 21 27 3o 20 49 68 66 10 13 10 157 154 124 | 81 151 158 | 1 16
Sodium 12 122 107 13 13 14 7 9 9 47 13 12.8 14 19 15 116 146 115 | 66 88 95 15 y ] ND
Vanadium 003 002 ND ND ND ND ND ND 0.03 | ND ND ND .01 003 002002 003 001|002 003 003| O 0.03 0.2
Zinc 002 003 003 003 002 02 {002 002 007 .02 002 003 02 002 002003 005 002] 007 009 008|008 0.04 ND
Cyapide,Total ND ND 005 | ND ND ND | ND ND ND | ND ND ND | ND ND ND | ND ND ND| ND ND ND|{ND ND ND
GW-1 = Ground-water sampling event number 1, June 1990.
GW-2 = Ground-water sampling event number 2, September 1990.
GW-3 = Ground-water sampling event sumber 3, December 1990.
ND = Not detocted. oo
*The resukt is estimated below the detection level. (3]
’Compound was detected in the cocresponding blank sample. 3
Resukts are reported in milligrame per liter (mg/{) or parts per million (ppm). w
o
-
-
-
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Table M-2.8. Summary of Analytical Results of Inorganic Parameters in Ground-Water Samples from the Lower Water-Bearing Zone. Monsanto Kearny Plant;

Kearny, New Jersey.
k| 6d d 8d 5d 10d 11d

GW-1 GW-2 GW-3 | GW-1 GW-2 GW-3|GW-1 GW-2 GW3 | GW-1 GW-2 GW3 | GW-1 GW-2 GW-3|GW-1 GW-2 GW3 | GW-1 GW3 GW3
Aluminm 1 1 0.7 2 45 1 s 3 0.5 1 1 0.8 1 6 18 2 9 7 2 32
Antimony ND ND ND | ND ND ND | ND ND ND ([ ND ND ND (002 006 ND | ND ND ND ND ND
Arsenic ND ND ND (001 ND ND [ ND ND ND ([ ND ND ND [ ND ND ND | ND ND ND ND ND
Barium ND ND ND (0025 003 002 02 002 0014/ ND ND ND | ND 004 002 | 002 0.04 003 001 002
Cadmium ND ND ND | ND ND ND | ND ND ND | ND ND ND | ND 005 ND | ND ND ND ND ND
Cakium 105 105 103 | 68 61 49 n 55 57 [ 119 137 144 | 178 182 115 | 161 134 15 1 113

004 005 004 | 003 003 002 | 004 004 003 002 003 002002 004 003 | 002 004
ND 0.1 ND ND 0.01 ND ND ND ND ND ND ND ND 0.0 ND 2 0.03
26 30 28 3 6 2.5 12 12* 14 13 19 17 2 9 3 9 1113

003 0.02 0.02
0.01 ND ND

13 5 9
ND ND ND ND 0009 ND ND ND ND ND ND ND ND ND ND | 007 0.03

§~55883885 -

Chromium

Copper

Iron

Lead

Magnesium 327 356 361 40 47 49 9 188 108 186 233 238 165 177 149 114 140 151 195 217 2s
Mangancse 0.6 0.7 0.7 0.09 0.1 0.1 0.3 0.3 0.3 0.7 0.8 0.7 0.1 03 0.2 ND 0.2 0.2 0.4 0.4 0.5
Mercury
Potassium

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0009 ND

190 185 157 40 41 36 S6 55 50 138 131 132 118 108 100 ND 114 112 198 195 153
Sitver ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Sodium 1210 1300 1390 | 700 790 720 | 1000 1090 1160 | 867 799 847 | 100 1070 944 Ly 845 743 1030 1080 1050
Vanadium ND 001 002 ] 007 006 005 | 006 006 005 | 002 001 001 ;{ 004 007 008 | 003 005 003 | 002 0.02 03
Zinc ND ND ND | 002 003 ND [ 003 001 002 ) 004 007 ND | 002 004 ND | 001 005 002 ] 0.03 ND ND
Cyanide, Total ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

GW-{ = Ground-water sampling event sumber 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event sumber 3, December 1990.

ND = Not detectod.

*The result is estimated below the detection level.

*Compound was detected in the corresponding blank sample.

Results are reported in milligrame per liter (mg/f) or parts per million (ppm).

MO006623J.2.1
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Table M-2.8.
Kearny, New Jersey.
124 13d 14 154

GW-1 GW-2 GW-3 |GW-1 GW-2 GW-3|GW-1 GW-2 GW-3|GW-1 GW-2 GW3
Aluminum 08 2 4 s 6 9 6 9 3 4 2 4
Antimony ND ND ND | ND ND ND | ND ND ND | ND ND ND
Arsonic ND 000l ND | ND ND ND |ND ND ND )| O1 ND ND
Barium 001 001 002|005 00t 007 ND 004 ND | 002 002 002
Cadmium ND ND ND ND ND ND ND ND ND ND ND ND
Cakium 184 111 119 | 68 134 69 | 94 89 100 | 7 141 123
Chromivm 002 003 003! 004 003 004 | 005 004 003 | 003 005 0.05
Copper ND ND ND [OOL 002 002 | ND 001 ND (002 ND ND
Iron 3 7 12,5 15 10 18 7 11 $.6 16 29 28
Lead ND ND 0006/ ND ND 002 | ND ND ND | ND ND ND
Magnesium 199 269 287 | 90 128 133 | 208 210 211 | 146 318 328
Manganese 01 03 04 | O0S 03 0S5 |06 06 055| 06 09 08
Mercury ND ND ND | ND ND ND | ND ND ND ! ND ND ND
Potassium 157 17 181 | 7T ss 87 (27 260 250 93 16 153
Silver 005 ND ND | ND ND ND | ND ND ND |{ ND ND ND
Sodium 1020 1140 1180 | 799 1320 1420 | 1120 1080 1140 | 563 1270 1280
Vanadium 003 003 005 0.2 0.1 0.1 004 005 004 [ 002 002 0.03
Zinc 002 002 005 | 006 004 006 ( 003 005 003 | 006 002 0.02
Cyanide, Total ND ND ND |ND ND ND | ND ND ND | ND ND ND

GW-1 = Ground-water sampling event number 1, June 1990,

GW-2 = Ground-water sampling event number 2, September 1990,
GW-3 = Ground-water sampling event number 3, December 1990.

ND = Not detected.

’The result is estimated below the detection level.
*Compound was detected in the corresponding blank sample.
Results are reported in milligrams per liter (ng/() or parts per million (ppm).

Page 2 of 2

Summary of Analytical Results of Inorganic Parameters in Ground-Water Samples from the Lower Water-Bearing Zone. Monsanto Kearny Flant;
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Table M-2.9. Summary of Analytical Results of Non-Target Volatile Organic Compounds in Ground-Water Samples from
the Upper Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

1s 3 \ 4 S
GW-1* GW-2 GW-3 GW4|GW-1* GW-2 GW3 GW4 | GW-1 GW2 GW-3 GW4 |GW-1 GW-2 GW-3 GW4

Volatile TICs
Azulene

E

1

1-methyl-3-
(1-methylethyl)Benzene

1,2,3,4 tetramethyl Benzene
C-3 Benzene

C-4 Benzene

C-4 Benzene

Ethyl methyl Benzene
Benzofuran

Benzo [b] thiophene

C-9 H-8 Isomer

C-9 H-10 Isomer

C-9 Hydrocarbon Isomer
C-9 C-8 O Isomer

§ 5555855558588 8 38

C-10 H-12 Isomer

—
—
-

C-10 H-8 Isomer

C-10 to C-32 Hydrocarbon
C-11 H-16 Isomer

C-11 H-10 Isomer

§ 5585588258555 885¢2383%

[
poy
-

Dimethy! Heptanol
1-methyl Ethyl benzene

§ 8558555585858 8588535353585338 &

2,3 dihydro 1-H-Indene

§ 5 &

methyl Naphthalene Isomer

5§ 5588555858585 5585855838x38538 3§

5855855555555 885858858%858~288 8
88 555 8EE585858585585585588838 8
&
NS §85585588555551858%35858858553538 3

88 5588585858555 58888858588833 3

1,1,2 Trichloro-1,2,2-
trifluorothane

Unknowns
Total Volatile TICs

§ &858 8555585858855 0585888%583838
58 §8885555355358858533353535858838 38
58 8588555858555 855558558583%8 38

&§ 5585835388

19 16
117 | 104 109

§8 5855858558555 8535358535585585885838 8§
§8 §&85858888585535558558858588588 3
§8 8858585858555 858585c5c5558888 8
58 585858585555 ¢85853585%535858588 8§
8§ 5855585585588 85¢8555558835535 8§

]

1

GW-1 = Ground-water sampling event number |, June 1990.
GW-2 = Ground-water sampling event number 2, September 1990,
GW-1 = Ground-water sampling event number 3, December 1990.
ND = Not detected.
Concentrations are cstimated and compounds are teatatively identified.
Results are reported in microgram per kilogram (ug/kg) or parts per billion (ppb).
Samples 35 (GW-1) and 10s (GW-2) were identified incorrectly by the laboratory as sample 3d and 10d, respectively.
*Results for dichlorobenzenes and naphthalene were eliminated from the table, because they were qantitated in the corresponding semivolatile sample.
TICs = Tentatively ldentified Compounds.
M006623J.2.1
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Table M-2.9.  Summary of Analytical Results of Non-Target Volatile Organic Compounds in Ground-Water Samples from
the Upper Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

(] Ts L] L]
GW-1* GW-2 GW-3 GW-4[GW-1* GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GW-4 |GW-1 GW-2 GW-3 GW4

Volatile TICs
Azulene

1-methyl-3-
(1-methylethyD) Benzene

]

1’

5

1,2,3,4 wetramethyl Benzene

BRE&3& 3§

§ 5555858585388 &

30

C-3 Benzene

-

e

C-4 Benzene 11
C-5 Benzene

Ethyl methyl Benzene
Benzofuran

Beazo {b] thiophene
C-9 H-8 Isomer

C-9 H-8 O Isomer
C-9 H-10 O Isomer

C-9 Hydrocarbon Isomer 3

»

C-10 H-8 Isomer

C-10 H-12 Isomer

C-10 10 C-32 Hydrocarbon
C-11 H-16 Isomer

C-11 H-10 Isomer
Dimethy! Heptanol
1-methyl Ethy! benzene
2,3 dihydro 1-H-Indene

£ 5585855855585 55585888v8 8
§ 8§ RE§58 <5555 3 8

K835 555555835358 8585888858853838 8
2 *5 5883588888855 85858588 883

5555555858585 858585858 8.3
5

1858% 5553555553583 885¢838335

5§ 55585355585 558585353858588 38
§

§ 8585 8585555858585 5855858535588833% 3

§
N
-

methyl Naphthalene Isomer

1,1,2 trichloro-1,2,2-
trifluorothane

§ §X%§585858855858585885858588-~88 8§

8
3
§8 5858555385338 3%8

d
5535 553553585583583538%833333333 3

R §& 55553588 rR5855855888583838 3
£248% §558588-85858585858535588-38388

15
214

149
3s¢

NNg 5 E8E5555585585885888888 38
&85 5885885555855 588585858c88838 3
5§58 5885858888585 5¢8858858585858358 8

58 8

Total Volatile TICs 198’

S
L

43

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990,

GW-1 = Ground-water sampling event number 3, December 1990.

ND = Not detectod.

Concentrations are estimated and compounds are tentatively identified.

Results are reported in microgram per kilogram (ug/kg) or parts per billion (ppb).

Samples 33 (GW-1) and 10¢ (GW-2) were identified incorrectly by the laboratory as sample 3d and 10d, respectively.

*Results for dichlorobenzones and naphthalene were eliminated from the table, because they were qantitaled in the correspoading semivolatile sample.
TICs = Tentatively lentified Compounds.

850130115 MO006623).2.1
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Table M-2.9. Summary of Analytical Results of Non-Target Volatile Organic Compounds in Ground-Water Samples from
the Upper Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

10s 11s 12s 13«
GW-1* GW-2 GW-3 GW4 |GW-1°* GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GW4 |GW-1 GW-2 GW-3 GW4

Volatile TICs
Azuilene

1-methyi-3-
(1-methylethyl) Beazene

1,2,3,4 tetramethyl Benzene

8
]
§
]

§8 3§

3% 353553538388 5538535333333 3

€83 5855585585855 358¢68588858588838 8§
§ &

253 8§
« & &

§ « R 55555855 55585858383%

100/

2

C-3 Benzene

[
—
-

C-4 Benzene

C-5 Benzene

Ethyl methyl Benzene
Benzofuran

Benzo [b) thiophene
C-9 H-3 Isomer

58285585 ~8588 §

C-9 H-9 O Iromer

~3
-~
-

C-9 H-10 O Isomer

C-9 Hydrocarbon Isomer
C-10 H-8 Isomer

C-10 H-12 Isomer

C-10 w0 C-32 Hydrocarbon
C-11 H-16 Isomer

5§88 %8

C-11 H-10 Isomer
Dimethyl Heptanol
I-methyl Ethyl benzene
2,3 dihyro 1-H-Indene
methyl Naphthalene Isomer

18

§ 5858858555855 588585888x38
8§55 55558858585 8585383585585358588 8
R~3 5555855585855 ~85855558588838 3§

T8 5585535858585 5558553888 &

8% 533553555353 «5335385852833 3
X535 55585858855358588858 833

1,1,2 Trichloro-1,2,2-
trifluorothane

E

w3 5555855555855 58858858283%8
§3 3

£ 85 5855555585355 53535358¢8¢8
58 5858558558585 858553%8858383

5 8§
858 §555 35553585 8355385858538 35 5

10
201

Unknowns
Total Volstile TICs

&8 §&8585355858588 58588838~

585 555355585885 885358533%583533 3

£33 338

8§83

1184 2400 ‘98 4

3
§

GW-1 = Ground-water sampling event number 1, June 1990.
GW-2 = Ground-water sampling event number 2, September 1990.
GW-] = Ground-water ssmpling event sumber 3, December 1990.
ND = Not detected.
Concentrations are estimated and compounds are lentatively identified.
Results are reported in microgram per kilogram (ug/kg) or parts per billion (ppb).
Samples 3s (GW-1) and 10s (GW-2) wers ideatified incorrectly by the laborstory as sample 3d and 10d, respectively.
*Results for dichlorobenzenes and naphthalene were climinated from the table, because they were qantitated in the corresponding semivolatile sample.
TICs = Tentatively ldentified Compounds.
M006623).2.1
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Table M-2.9. Summary of Analytical Results of Non-Target Volatile Organic Compounds in Ground-Water Samples from
the Upper Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

14s 15 16¢
GW-1* GW-2 GW-3 GW4|GW-1* GW-2 GW-3 GW-4|GCW-1 GW-2 GW-3 GW4

Volatile TICs
Azulene

3

]
]
88 5585585858555 1285555835355588 8
g
]

855 585586555555 5585558885838 8§
]

1-methyl-3-
(1-methylethy)Benzene

%%
§ &

1,2,3,4 tetramethyl Benzene
C-3 Benzene 58
C-4 Benzene
C-5 Benzene

Ethyl methy! Benzene

R§E§E T8

Benzofuran

Beazo [b) thiophene
C-9 H-8 Isomer

kx
41
C-9 H-8 O romer
C-9 H-10 O Isomer 62
C-9 Hydrocarbon Isomer
C-10 H-8 Isomer

C-10 H-12 Isomer

C-10 to C-32 Hydrocarbon
C-11 H-10 Isomer

C-11 H-16 Isomer
Dimethyl Heptanol
1-methyl Ethy! benzene

8 5858858555855 855585888=<3 8

tn§ 5585855855558 5855885888 3

—
-

2,3 dihyro 1-H-Indene
methyl Naphthalene Isomer

RN R EEEEEEEEREEREERK
§ 2488555855585 358853535885383868
5 585<58585858+85838853353 %3 333

58535558553 ¢83
€ R g 5535558558585 58585835858%%33

&

1,1,2 Trichloro-1,2,2-
trifluoroethane

§ 5§85 5855858585835 5555858558=~338 3§

R 55858 -~8558853558588538 328

ND

]

8 5858885858588 8855553535%838%8
3

Unknowns 62

ny

13 | ¥ ND 15

149 | 61 616

n,

Total Volatile TICs

—

3 161

GW-1 = Ground-water sampling event number 1, June 1990,
GW-2 = Ground-water sampling event sumber 2, September 1990.
GW-1 = Ground-water sampling event number 3, December 1990.
ND = Not detected.
‘Concentrations are estimated and compounds are tentatively identified.
Results arc reported in microgram per kilogram (ug/kg) or parts per billion (ppb).
Samples 35 (GW-1) and 108 (GW-2) were identified incorrectly by the laboratory as sample 3d and 10d, respectively.
*Results for dichlorobenzenes and naphthalene were eliminated from the table, because they were gantitated in the corresponding semivolatile sample.
TICs = Tentatively Identified Compounds.
MO006623J.2.1



Kearny Plant; Kearny, New Jersey.
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Table M-2.10 Summary of Analytical Results of Non-Target Volatile Organic Compounds in Ground-Water Samples from the Lower Water-Bearing Zone. Monsanto

3d 6d 7d 8d
GW-1 GW-2* GW-3 GW4 | GW-1 GW2 GW3 GW4 GW-1* GW-2* GW-3 GW4 | GW-1* GW-2* GW3 GW4
Volatile TICs
Azulene ND ND ND ND ND ND ND 1 ND ND ND ND ND ND ND ND
1-methyl Ethylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
C-3 Benzene ND ND ND ND ND ND ND ND 7 ND ND ND ND ND ND 34
C-4 Benzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
C-9 Hydrocarbon Isomer ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
methyl Naphthalene Isomer ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Unknowns ... ND ND ND ND ND ND ND ND ND 23 ND ND 7 ND ND ND
Total Volatile TICs ND ND ND ND ND ND ND 13 d 23 ND ND 7 ND ND 3¢
9d 104 11d
GW-1 GW-2 GW-3 GW4 | GW-1* GW-2* GW-3 GW4* | GW-I* GW-2* GW3 GwW4
Volatile TICs
Azulene ND ND ND ND ND ND ND ND ND ND ND ND
1-methy! Ethylbenzene ND ND ND ND ND ND ND ND ND 49 ND ND
C-3 Benzene 50 110 ND ND ND ND ND ND 141 45 ND 34
C-4 Benzene ND ND ND ND ND ND ND ND 12/ 13! ND ND
C-9 Hydrocarbon Isomer ND ND 158 190 ND ND ND ND 8 ND 18’ ND
methyl Naphthalene Isomer ND ND ND ND ND ND ND ND ND ND ND ND
Unknowns B | 4 9 ND ND ND ND ND ND 9 13! ND ND
Total Volatile TICs 80 119 158’ 190 ND ND ND ND 170 120 18’ 34
(o]
3)]
GW-1 = Ground-water sampling event number 1, June 1990. S
GW-2 = Ground-water sampling event number 2, September 1990. w
GW-3 = Ground-water sampling event number 3, December 1990. (o]
GW-4 = Ground-water sampling event number 4, March 1991. :
ND = Not detected. o)

'Concentrations arc estimated and compounds are tentatively identified.

Results are reported in microgram per liter (ug/) or parts per billion (ppb).
*Results for dichlorobenzenes and/or naphthalenc were eliminated from the table, because they were quantitated in the corresponding semivolatile sample.
! Samples 3d (GW-1) and 10d (GW-2) were identified incorrectly by the laboratory as samples 3s and 10s, respectively.

TICs = Tentatively Identified Compounds.

M006623J.2.1
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Table M-2.10  Summary of Analytical Results of Non-Target Volatile Organic Compounds in Ground-Water Samples from the Lower Water-Bearing Zone. Monsanto
Kearny Plant; Kearny, New Jersey.
124 13d 14d 15d
GW-1 GW-2 GW-3 GW4* | GW-1* GW-2 GW-3 GWA4 |GW-1* GW-2* GW-3 GW4* | GW-1 GW-2* GW-3 GW4*
Volatile TICs
Azulene ND ND ND ND ND ND ND ND ND 62’ ND ND ND ND ND ND
1-methyl ethyl Benzene ND ND ND ND ND k. ND ND ND ND ND ND ND ND ND ND
C-3 Benzene ND ND ND ND 82' ND ND 31 ND ND ND ND ND ND ND ND
C-4 Benzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
C-9 Hydrocarbon [somer ND ND ND ND ND ND 46’ ND ND ND ND ND ND ND ND ND
C-11 H-10 Isomer ND ND ND ND ND ND ND 12’ ND ND ND ND ND ND ND ND
methyl Naphthalene Isomer 18’ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1,2 Trichloro-1,2,2-trifluorocthence ND ND ND ND ND ND ND 15 ND ND ND 120 ND ND ND ND
Unknowns 38 ND ND ND 4 ND ND ND ND 8 ND ND ND ND ND ND
Total Volatile TICs 56° ND ND ND 88’ 38 46’ 58' ND 70’ ND 125' ND ND ND ND
o
13
o
GW-1 = Ground-water sampling event number 1, June 1990. -
GW-2 = Ground-water sampling event number 2, September 1990. g
GW-3 = Ground-water sampling event number 3, December 1990. -
GW-4 = Ground-water sampling event number 4, March 1991. -
ND = Not detected. ©

!Concentrations are estimated and compounds are tentatively identified.

Results are reported in microgram per liter (ug/¢) or parts per billion (ppb).

*Results for dichlorobenzenes and/or naphthalene were climinated from the table, because they were quantitated in the corresponding semivolatile sample.

! Samples 3d (GW-1) and 10d (GW-2) were identificd incorrectly by the laboratory as samples 3s and 10s, respectively.

TICs = Tentatively Identified Compounds.

MO006623J.2.1



Page 1 of 4

Table M-2.11. Summary of Analytical Results of Non-Target Semivolatile Organic Compounds in Ground-Water Samples
from the Upper Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

1s 3

&

5

GW-1 GW-2 GW-3 GW4{GW-1 GW-2 GW-3 GW-4

GW-1 GW-2 GW-3 GW4

GW-1 GW-2 GW-3 GW+4

Semivolatile TICs

Z
(<}

C-x Benzene

C-3 Benzene

C-4 Benzene

substituted Benzene
Benzo (b) thiopene
diBenzo thiopene

C-x H-x Isomer

C-x H-x N Isomer

C-x H-x O Isomer

C-11 H-7 Isomer
Chlorophosphate Ethanol
Dichloro 1,1 Biphenyl
Hydrocarbon

2,3 dihydro Indene
1-Methylnaphthalene
substituted Naphthalene
2-(1,1-dimethylethyl) Phenol
4-(1-methyl-1-phenylethyl) Phenol
bis (1,1 dimethyl) Phenol isomer
C-2 Phenol

C-3 Phenol

C-4 Phenol

C-8 Phenol

dimethyl Phenol isomer
nonyl Phenols
substituted Phenol
methyl Quinoline isomer
Sulfur, mol. (S8)
Unknown Amide
Unknown Acid Ester
Unknown
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g
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EEEEEEE
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3553353553585 338533553335353%365%
33533553553 353533353335
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§8553838
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§58%8 8
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ND ND
298’ 333!

§88583%8
£
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558585358558 585%855858553583833
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ND
407’
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-

538’

15555585 1555880558555 885585585583538058
§ 55558585555 85855355508558888585358833

28z=2zz¢
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o
8
-
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o
-

Total Semivolatile TICs

507

8
8

10617 1027* 690

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event oumber 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990.

BDL = Below detection level.

ND = Not detected.

’The result is estimated below the detection level.

$Compound was detected in the corresponding blank sample.

Results are reported in micrograms per liter (ug/{) or parts per billion (ppb).
Sample 3d (GW-1) was identified incorrectly by the laboratory as sample 3d.
TICs = Tentatively ldentified Compounds.

850130120
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Table M-2.11. Summary of Analytical Results of Non-Target Semivolatile Organic Compounds in Ground-Water Samples
from the Upper Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.
G s &
GW-1 GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GW4 | GW-1 GW-I GW-3 GW4

Semivolatile TICs
C-x Benzene ND ND ND ND 10’ 84’ 69’ ND ND ND ND ND
C-3 Benzene ND ND ND ND ND ND ND ND ND ND ND ND
C-4 Benzene ND ND ND 50’ ND ND ND ND ND ND ND ND
substituted Benzene ND ND ND ND ND ND ND ND ND ND ND ND
Benzo (b) thiopene ND ND ND ND ND ND ND ND ND ND ND ND
diBenzo thiopene ND ND ND ND ND ND ND ND ND ND ND ND
C-x H-x Isomer ND 3s! 20’ ND ND ND ND ND ND ND ND ND
C-x H-x N Isomer ND ND ND ND ND ND ND ND ND ND ND
C-x H-x O Isomer 337 18’ ND ND ND ND ND ND ND ND ND ND
C-11 H-7 Isomer ND ND ND ND ND ND ND ND ND ND ND ND
Chlorophosphate Ethanol ND ND ND ND |[ND ND ND ND | ND ND ND ND
Dichloro 1,1 Biphenyl ND ND ND ND ND ND ND ND ND ND ND ND
Hydrocarbon ND ND ND ND ND ND 22’ ND ND ND ND ND
2,3 dihydro Indene ND ND ND ND ND ND ND ND ND ND ND ND
1-Methylnaphthalene ND ND ND ND ND ND ND ND ND ND ND ND
substituted Naphthalene ND ND ND ND ND ND ND ND ND ND ND ND
2(1,1-dimethylethyl) Phenol ND ND ND ND ND ND ND ND ND ND ND ND
4-(1-methyl-1-phenylethyl) Phenol 787 ND ND ND ND ND ND ND ND ND ND ND
bis (1,1 dimethyl) Phenol isomer ND ND ND ND ND ND ND ND ND ND ND ND
C-2 Phenol ND ND ND ND ND ND ND ND ND ND ND ND
C-3 Phenol ND ND ND ND 16! ND ND ND ND ND ND ND
C-4 Phenol ND 3307 4307 140°| 10’ ND ND ND ND ND 71! ND
C-8 Phenol ND ND ND ND ND ND ND ND ND ND ND ND
dimethyl Phenol isomer ND ND ND 5! ND ND ND ND ND ND ND ND
nonyl Phenols 22! 27! ND ND 16’ n’ ND 41’ ND ND ND ND
substituted Phenol 19! 177 110’ ND ND 248’ 158' 198' [ ND ND ND ND
methy! Quinoline isomer ND ND ND ND ND ND ND ND ND ND ND ND
Sulfur, mol. (S8) ND ND ND ND|ND ND ND ND | ND ND ND ND
Unknown Acid Ester ND ND ND ND ND ND ND ND ND ND ND ND
Unknown Amide 138' 26 43! ND ND 14’ 29! ND 107 23¥ ND ND
Unknown 98' 7847 3857 327 | M7’ 4217 4127 425' | 30’ 3! 6! ND
Total Semivolatile TICs 388" 12347 988’ 2327 | 7697 838’ 6907 661’ | 40' 547 13' ND

GW-1 = Ground-water sampling event number 1, June 1990,

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990.

BDL = Below detection level.

ND = Not detected.

*The result is estimated below the detection level.

SCompound was detocted in the correaponding blank sample.

Results are reported in micrograms per liter (ug/f) or parts per billioa (ppb).

Sample 3d (GW-1) was identified incorrectly by the laboratory as sample 3d.

TICs = Tentatively Identified Compounds. 8 501 3 01 21

MO006623].2.1
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Table M-2.11. Summary of Analytical Results of Non-Target Semivolatile Organic Compounds in Ground-Water Samples
from the Upper Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

% 10s 11 12s
GW-1 GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GW4|{GW-1 GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GW4

Semivolatile TICs

C-x Benzene 227 14" 42' ND |15’ 2807 42°' S9' [ ND ND ND ND | ND 130’ 94’ ND
C-3 Benzene ND ND ND ND|ND ND ND ND|ND ND ND ND|ND ND ND 210’
C-4 Benzene ND ND ND 110’/ ND ND ND 24’ |ND ND ND ND|ND ND ND ND
substituted Benzene ND ND ND 21" | ND ND ND ND|ND ND ND ND|ND ND ND ND
Benzo (b) thiopene ND ND ND ND|ND ND ND ND |ND ND ND ND{ND ND ND ND
diBenzo thiopene ND ND ND S’ |ND ND ND ND | ND ND ND ND|ND ND ND ND
C-x H-x [somer ND ND ND ND|ND ND ND ND I ND ND ND ND | ND ND ND ND
C-x H-x N Isomer ND ND ND ND|ND ND ND ND |(ND ND ND ND|ND ND ND ND
C-x H-x O Isomer ND ND 137 ND|{ND ND ND ND | ND ND ND ND|ND ND ND ND
C-11 H-7 Isomer ND ND ND ND|ND ND ND ND|{ND ND ND ND|ND ND ND ND
Chilorophosphate Ethanol ND ND ND ND|ND ND ND|(ND ND ND ND|ND ND ND ND
Dichloro 1,1 Biphenyl ND ND ND ND|ND ND ND ND|ND ND ND ND|[ND ND ND ND
Hydrocarbon ND ND ND 5’ | ND ND ND|ND ND ND ND|ND ND ND ND
2,3 dihydro 1H-Indene ND ND ND ND | 137 ND ND |ND ND ND ND|ND ND ND ND
1-Methylnaphthalene ND ND ND ND | ND ND ND ND (ND ND ND ND|{ND ND ND ND
subtituted Naphthalene ND ND ND ND|{ND ND ND ND|ND ND ND ND|ND ND ND 11'
2-(1,1-dimethylethyl) Phenol 450' ND ND ND |30 ND ND ND|(ND ND ND ND|{ND ND ND ND
4-(1-methyl-1-phenylethyl) Phenol 120’ ND ND ND |[1500°2100° ND ND [210' ND ND ND|ND ND ND ND
bis (1,1 dimethyl) Phenol isomer ND ND ND ND|ND ND ND ND |(7400) ND ND ND|ND ND ND ND
C-2 Phenol ND ND ND ND|{ND ND ND ND | ND ND ND ND|ND ND ND ND
C-3 Phenol ND ND ND I8 | ND ND ND ND | ND 26 2! | ND ND ND ND
C-4 Phenol 90’ 330" 360’ 246’} ND 260' ND ND |2617 1200’ 680° 350’] ND 1300’ 1400' ND
C-8 Phenol ND ND ND ND | ND ND ND | ND ND ND | ND ND ND 13’
dimethyl Phenyl isomer ND ND ND ND | ND ND ND | ND ND ND 19']1124' ND ND ND
nony} Phenols ND ND ND ND | ND ND ND ND | 24' ND 208' 181°[ 36’ ND ND 36’
substituted Phenol ND ND 89’ 837 | ND 350’ 14477 2320'/ ND ND ND ND |{ ND 558’ ND 75’
methyl Quinoline isomer ND ND ND ND|ND ND ND ND|ND ND ND ND|ND ND ND ND
Sulfur, mol. (S8) ND ND ND ND|{ND ND ND ND{ND ND ND ND|ND ND ND ND
Unknown Amide 203 80’ ND ND |27 ND ND ND |110' 26 ND ND [203' ND ND 30’
Unknown Acid Ester ND ND ND ND (ND ND ND ND|(ND ND ND ND|ND ND ND ND
Unknown 5297 6377 365° 917 (12877 5337 6537 3327 720' 1003’ 736’ 3627[1000' ND 400’ 558°
Total Semivolatile TICs 14147 10617 8697 5797 |28727 35237 21427 2735712065 ' 2255 16247 12077|2363" 19887 18947 710!

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990.

BDL = Below detection level.

ND = Not detected.

*The result is estimated below the detection level.

*Compound was detected in the corresponding blank sample.

Results arc reported in micrograms per liter (ug/f) or parts per billion (ppb).

Sample 34 (GW-1) was identified incorrectly by the laboratory as sample 3d.

TICs = Tentatively Identified Compounds. 8 501 301 22
MO006623J.2.1
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Table M-2.11. Summary of Analytical Results of Non-Target Semivolatile Organic Compounds in Ground-Water Samples
from the Upper Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

13 14e 158 16

GW-1 GW-2 GW-3 GW-4|GW-1 GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GW-4|GW-1 GW-2 CW-3 GW+4
Semivolatile TICs
C-x Benzene ND 10' ND ND |12' 33' ND ND|ND ND 25' ND|ND ND ND ND
C-3 Benzene ND ND ND ND|ND ND ND ND|ND ND ND ND|ND ND ND ND
C-4 Benzene ND ND ND ND|ND ND ND ND|ND ND ND ND|ND ND ND ND
substituted Benzene ND ND ND ND|{ND ND ND ND{ND ND ND ND|ND ND ND ND
Benzo (b) thiopene ND ND ND ND|ND ND ND 20°'|ND ND ND ND|ND ND ND ND
diBenzo thiopene ND ND ND ND|ND ND ND ND| 38" ND ND ND|ND ND ND ND
C-x H-x Isomer ND ND ND ND|ND ND ND ND |37’ 1679' 368 ND |[ND ND ND ND
C-x H-x N Isomer ND ND ND ND|ND ND ND ND|17' 20' 11' ND|ND ND ND ND
C-x H-x O Isomer 32’ 26' ND ND|ND ND ND ND|ND ND ND ND|ND ND ND ND
C-11 H-7 Isomer ND ND ND ND|ND ND ND ND|ND ND ND ND|ND ND ND ND
Chlorophosphate Ethanol ND ND ND ND|{ND ND ND ND|(ND ND ND ND|ND ND ND ND
Dichloro 1,1 Biphenyl ND ND ND ND|ND ND ND ND|ND ND ND ND|ND ND ND ND
Hydrocarboa ND ND ND ND|ND ND ND ND|1S' ND ND ND|ND ND ND ND
2,3 dihydro 1H-Indene ND ND ND ND|ND ND ND ND | ND 6307 170' 26° ND ND ND
1-Methy! naphthalene ND ND ND ND | ND ND ND|ND ND ND ND ND ND ND
substituted Naphthalene ND ND ND ND|ND ND ND ND|/ND ND ND ND|ND ND ND ND
2-(1,1-dimethylethyl) Phenol 29’ 77 ND ND|ND ND ND ND|ND ND ND ND|ND ND ND ND
4-(1-methyl-1-phenylethyDPhensl ND ND ND ND |77 60’ ND 65’ |ND ND ND ND|ND ND ND ND
bis (1,1 dimethy) Phenolisomer ND ND ND ND ({ND ND ND ND|{ND ND ND ND|ND ND ND ND
C-2 Phenol ND ND ND ND|ND ND ND ND |13’ 2200' 3%’ ND|ND ND ND ND
C-3 Phenol ND ND ND ND|{ND ND ND 9' |ND 22000 ND ND|ND ND ND ND
C-4 Phenol ND ND 4' ND|ND ND ND S8'|ND ND ND ND |6507 910/ ND ND
C-8 Phenol ND ND ND ND|ND ND ND ND|ND ND ND ND|ND ND ND ND
dimethyl Phenyl isomer ND 9%’ ND ND|ND 15 ND ND|ND ND ND ND|ND S55' ND ND
ponyl Phenols @' s4' 271' 9 | 26" 14 16° 7’| 7' ND ND ND| 7' sS4’ S4' ND
substituted Phenol ND 8’ 26’ 136'| 23’ ND 151’ 68° |ND ND ND ND|ND 79' 830' 115’
methyl Quinoline isomer ND 33’ ND ND|{ND 9 ND ND|ND ND 110’ ND|ND ND ND ND
Sulfur, mol. (S8) ND ND ND ND|ND ND ND ND |14 30' ND ND|ND ND ND ND
Unknown Amide 14 31® ND 6' (25' 21' ND ND|ND 28' ND ND|ND ND 5S6' ND
Unkanown Acid Ester ND ND ND ND|ND ND 38’ ND|ND ND ND ND|ND ND ND ND
Unknown 4577 3327 311' 276° | 102° 2887 248° 229' | 1117 40037 903’ S7° |763' 952' 953! 959!
Total Semivolatile TICs 8657 S917 4097 4277|265 4407 4537 5207|2227 10790° 19777 93° |14897 20507 1893° 1074

GW-]1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling cvent number 3, December 1990.

BDL = Below detection level.

ND = Not detected.

>The result is estimated below the detection level.

Compound was detected in the corresponding blank sample.

Results are reported in micrograms per liter (ug/f) or parts per billion (ppb).
Sample 3d (GW-1) was identified incorrectly by the laboratory as sample 3d.
TICs = Tenlatively Identified Compounds.

850130123 MO06623J.2.1
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Table M-2.12 Summary of Analytical Results of Non-Target Semivolatile Organic Compounds in Ground-Water Samples
from the Lower Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

M d /|
GW-1 GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GW4 | GW-1 GW2 GW3 Gw4

Semivolatile TICs

C-x Benzene

C-3 Benzens

Benzo (b) thiopene

substituted Benzene

C-x H-x Isomer

C-x H-x NO Isomer

C-x H-x O Isomer

C-7 H-S N 8 Isomer

C-8 H-6 S Isomer

C-9 H-8 O Isomer

C-9 H-10 Isomer

C-9 H-12 Isomer

C-9 H-12 O Isomer

C-10 H-9 N Isomer

C-10 H-9 N O Isomer

C-10 H-12 Isomer

C-10 H-14 Isomer

C-11 H-7 N Isomer

C-11 H-10 Isomer

9 H Carbazole

Chiorobenzens

cyclo Hydrocarbon

Hydrocarbon

substituted Hexanionic acid

2,3 dihydro 1H-Indene

methyl Naphthalene isomer
Substituted Naphthalene

2 hydroxyl-1-1,4 Naphthaledione
1,8 Naphthalic anhydride
2-(1,1-dimethylethyl) Phenol

3,5 diethy! Phenol
4-(1-methyl-1-phenylethyl) Phenol
bis (1,1 dimethyl) Phenol isomer
C-2 Phenol

C-3 Phenol

C-4 Phenol

substituted Phenol

nony! Phenols

[4-(1 methyl-1-phenylethyl) phenoxy) meth
dimethyl Phenyl isomer

2-pheny! Pyridine

pheny! Pyridine isomer

methyl Quinoline isomer

Sulfur, mol. (S8)

4-(4-methy! phenyl)-1H-1,2,3 triazole
Unknown Acid Ester

Unknown Amide

Unknown
Total Semivolatile TICs
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GW-1 = Ground-water sampling event number 1, Juae 1990.
GW-2 = Ground-water sampling event number 2, September 1990.
GW-3 = Ground-water sampling event number 3, December 1990.
BDL = Below detection level.
ND = Not detected.
*The result is estimated below the detection lovel.
*Compound was detected in the corresponding blank sample.
Reaults are reportod in micrograms per Bter (ug/f) o parts per billion (ppb). 850130124
Sample 3 (GW-1) was identified incorrectly by the laborstory as samples 3s.
* Results for chlorobenzene were eliminated from this fist because they were identified in the corresponding volatile TCL sample.
TICs = Tentatively ldentified Compounds.
M006623J.2.1
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Table M-2.12 Summary of Analytical Results of Non-Target Semivolatile Organic Compounds in Ground-Water Samples
from the Lower Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

d | 10d
GW-1 GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW4

Semivelatile TICs

C-x Beazens

C-3 Beazene

Benzo (b) thiopene

substituted Benzene

C-x H-x Isomer

C-x H-x NO Isomer

C-x H-x O Isomer

C-7 H-S N S Isomer

C-8 H-6 S Isomer

C-9 H-8 O Isomer

C-9 R-10 Isomer

C-9 H-12 Isomer

C-9 R-12 O Isomer

C-10 H-9 N Isomer

C-10 H-9 N O Isomer

C-10 H-12 Isomer

C-10 H-14 Isomer

C-11 H-7 N Isomer

C-11 H-10 Isomer

9 H Carbazole

Chlorobenzene

cyclo Hydrocarbon

Hydrocarboa

substituted Hexanionic acid

2,3 dihydro 1H-Indene

methyl Naphthalene isomer
Substituted Naphthalene

2 hydroxyl-1-1,4 Naphthaledione
1,8 Naphthalic anhydride
2-(1,1-dimethylethyl) Phenol

3,5 diethy! Phenol
4-(1-methyl-1-phenylethyl) Phenol
bis (1,1 dimethyl) Phenol isomer
C-2 Phenol

C-3 Phenol

C-4 Phenol

substituted Phenol

nonyl Phenols

[4-(methyl- 1-phenylethyl) phenoxy] meth
dimethyl Pheayl isomer

2-phenyl Pyridine

phenyl Pyridine isomer

methyl Quinoline isomer

Sulfur, mol. (S8)

4-(4-methyl phenyl)-1H-1,2,3 triazole
Unknown Acid Ester

Unknown Amide

Unknown
Total Semivolatile TICs

O
~
-

ND
33!

5§88

§

LK)
Rg3

CEEEEE:

55588555555555555555355555555555555555555558585558333
5585855255558
5655565555588555555555558535

5555888

[- )
-

§55555555555555555555586585383

G555555555555555555558555555555535333
655555555555555555555585583855:855853338

§55555855558555555558555888°535858¢%
g

555555585555558555855588883838

Z
=)
4
=

5867555555%5555555555558555558558538

55533
g
3

&
5
$8333333333353353

55!

w
-]

-
LE-
-

8

-

33
o
83

3
g
§8°%

58888
T EEEEEE

3%
555353
5555555535

255555535545

av

-

FETE
82555555353

-
—
[

i

5555555555555555685555558585555555555555585586585538835
65 58555555555558555555555555555555555555815555888

%%?5555555555%5%%6ééﬁiéééﬁéééééééééééééééﬁ

§§§5§@§§5§55§§555

55433

&
ga

GW-1 = Ground-water sampling event number 1, June 1990.
GW-2 = Ground-water sampling event number 2, Seplember 1990.
GW-3 = Ground-water sampling event number 3, December 1990,
BDL = Below detection level.
ND = Not detected.
*The result is estimated below the detection level.
*Compound was detected in the corresponding blank sample.
Results are reported in micrograms per liter (ug/f) or parts per billion (ppb). 850130125
Sample 3d (GW-1) was identified incorrectly by the laboratory as samples 3s.
* Reaults for chlorobenzene were climinated from this list because they were identified in the corresponding volatile TCL sample.
TICs = Tentatively Identified Compounds.
M006623J.2.1
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Table M-2.12 Summary of Analytical Results of Noa-Target Semivolatile Organic Compounds in Ground-Water Samples

from the Lower Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

114 12d 134

GW-1 GW-2 GW.3 GW4 | GW-1 GW-2 GW3 GW4  GW-1 GW-2 GW-3 GW4

Semivolatile TICs

C-x Benzene

C-3 Benzene

Benzo (b) thiopene

substituted Benzene

C-x H-x Isomer

C-x H-x NO Isomer

C-x H-x O Isomer

C-7H-S N S Isomer

C-8 H-6 S Isomer

C-9 H-8 O Isomer

C-9 H-10 Isomer

C-9 H-12 Isomer

C-9 H-12 O Isomer

C-10 H-9 N Isomer

C-10 H-9 N O Isomer

C-10 H-12 Isomer

C-10 H-14 O Isomer

C-11 H-7 N Isomer

C-11 H-10 Isomer

9 H Carbazole

Chlorobenzene

cyclo Hydrocarbon

Hydrocarboa

substituted Hexanionic acid

2,3 dihydro 1H-Indene

methyl Naphthalene isomer
Substituted Naphthalene

2 hydroxyl-1-1,4-Naphthaledione
1,8 Naphthalic anhydride
2-(1,1-dimethylethyl) Phenol

3,5 diethyl Phenol
4-(1-methyl-1-phenylethyl) Phenol
bis (1,1 dimethyl) Phenol isomer
C-2 Phenol

C-3 Phenol

C-4 Phenol

substitted Phenol

noayl Phenols
[4-(methyl-pheaylethyl) phenoxy] meth
dimethyl Phenyl isomer

2-pheny! Pyridine

pheayl Pyridine isomer

methyl Quinoline isomer

Sulfur, mol. (S8)

4-(4-methyl phenyl)-1H-1,2,3 triazole
Unknown Acid Ester

Unknown Amide

Unknown
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Total Semivolatile TICs

1290 53!

“.vlv.u

GW-1 = Ground-water sampling svent number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling cvent pumber 3, December 1990.

BDL = Below detection level.

ND = Not detected.

"The result is estimated below the detoction level.

*Compound was detocted in the corresponding blank sample.

Results are reported in micrograms per liter (4g/€) or pants per billion (ppb). v
Sample 3d (GW-1) was identified incorrectly by the laboratory as semples 3s.

* Results for chlorobenzene were eliminated from this list because they were identified in the corresponding volatile TCL sample.
TICs = Tentatively Identified Compounds.

850130126
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Table M-2.12 Summary of Analytical Results of Non-Target Semivolatile Organic Compounds in Ground-Water Samples
from the Lower Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

14 154

GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW4
Semivolatile TICs
C-x Benzene ND 6' ND ND ND ND ND ND
C-3 Benzene ND ND ND ND ND ND ND ND
Benzo (b) thiopene ND ND ND ND 10’ ND ND ND
substituted Benzene ND ND ND 6’ ND 177 ND ND
C-x H-x Isomer ND ND ND ND ND ND 37! ND
C-x H-x NO Isomer ND ND ND ND 32! ND ND ND
C-x H-x O lsomer ND 142! ND ND 16! ND ND ND
C-7 H-S N S Isomer ND ND ND ND ND ND ND ND
C-8 H-6 Isomer ND ND ND ND ND ND ND ND
C-9 H-8 O Iaomer ND ND ND 4’ ND ND ND §3°
C-9 H-10 Isomer ND ND ND ND ND ND ND ND
C-9 H-12 Isomer ND ND ND ND ND ND ND ND
C-9 H-12 O Isomer ND ND ND ND ND ND ND 63’
C-10 H-9 N Isomer ND ND ND ND ND ND ND 336’
C-10 H-12 Isomer ND ND ND ND ND ND ND ND
C-10 H-14 Isomer ND ND ND ND ND ND ND ND
C-11 H-7 N Isomer ND ND ND ND ND ND ND 6'
C-11 H-10 Isomer ND ND ND ND ND ND ND 280°
9 H Carazole ND ND ND 7! ND ND ND ND
Chlorobenzene ND ND ND ND ND ND ND 1007
cyclo Hydrocarbon ND ND ND ND ND ND ND ND
Hydrocarbon ND ND ND ND ND ND ND ND
substituted Hexanionic acid ND ND ND ND 11’ ND ND ND
2,3 dihydro 1H-Indene ND ND ND ND ND ND ND ND
methyl Naphthalene isomer ND ND ND ND ND ND ND ND
Substituted Naphthalene ND ND ND ND ND ND ND ND
2 hydroxy-1-1,4-Naphthaledions ND ND ND ND | ND ND ND ND
1,8 Naphthalic anhydride ND ND ND ND [ ND ND ND ND
2-(1,1-dimethylethyl) Phenol ND ND ND ND ND ND ND ND
3,5 diethy! Phenol ND 6’ ND ND ND ND ND ND
4-(1-methyi-1-phenylethyl) Phenol ND 17' ND ND ND ND ND ND
bis (1,1 dimethyl) Phenol isomer ND ND ND ND ND ND ND ND
C-2 Phenol ND ND 5 1! ND ND 45! ND
C-3 Phenol s1? ND ND 73! ND 8! 1587 1027
C-~4 Phenol ND ND 61’ ND ND ND ND ND
substituted Phenol ND ND ND 13} ND 17! ND ND
nonyl Phenols ND ND ND ND ND ND ND ND
{4-(methyl-phenylethyl) phenoxy] meth ND ND ND ND ND ND ND ND
dimethyl Phenyl isomer ND ND ND ND |15 ND ND ND
2-pheayl Pyridine ND ND ND ND | ND ND ND 11°
phenyl Pyridine isomer ND s? ND ND | ND ND ND ND
methyl] Quinoline isomer ND ND ND ND | ND 7 54’ ND
Sulfur, mol. (S8) ND ND ND ND ND ND ND ND
4-(4-methyl phenyl)-1H-1,2,3 triazole ND 77 ND ND | ND ND ND ND
Unknown Acid Ester ND ND 17! ND ND ND ND ND
Unknown Amide 27! 17¥% ND ND ND 17v ND ND
Unknowa . 417 AT A7 71 14070 1317 59' . 6607
Total Semivolatile TICs 1197 3277 100" 1857 | 1491' 271% 374*% 2,552°

GW-1 = Ground-wster sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990.

BDL = Below detection level.

ND = Not detectod.

*The result is estimated below the detection level.

*Compound was detected in the corresponding blank sample.

Results are reported in micrograma per liter (ug/f) or parts per billioa (ppb). 850130127
Sample 3d (GW-1) was identified incorrectly by the laboratory as samples 3s.

* Results for chlorobenzene were climinated from this list because they were identified in the corresponding volatile TCL sample.
TICs = Tentatively Identified Compounds.

MO0066231.2.1
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Table M-3.1. Summary of Analytical Results of Volatile Organic Compounds for Soil Boring Samples from the
Former Tertiary Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey."

Soil Boring Indentification Number

Sample TSP® TSP® TSP® TSP® TSP®
Depth Analysis 1 2 3 4 5
Volatil
4 to 6 feet  Toluene (0.006) ND ND ND ND 18
Ethylbenzene (0.05) ND ND ND ND 6.2
total Xylenes (<0.67) ND ND ND ND 1
Total Volatile TCLs ND ND ND ND 25.2
Volatile TCLs
9to 11 feet Toluene (<0.67) N/A N/A N/A N/A ND
Ethylbenzene (<0.67) N/A N/A N/A N/A 2
total Xylenes (<0.67) N/A N/A N/A N/A 0.5J
Total Volatile TCLs N/A N/A N/A N/A 251

Results are reported in milligrams/kilograms (mg/kg) or ppm.

The analytical detection levels are presented in parenthesis for each compound.

MSample identification is a combination of sample boring locations and depth intervals (e.g. TSP 1 @ 4 to 6 feet is sample
TSP-146).

@Samples TSP-1, TSP-2, TSP-3 and TSP-4 were collected in May 1990 and analyzed for full scan volatiles.

®Sample TSP-5 was collected in April 1991 and analyzed for benzene, ethylbenzene, toluene, xylenes (BTEX) only.

J = Result is an estimated concentration.

ND = Not detected.

N/A = Not analyzed.

TCL = Target Compound List.

850130130 MO006623J.2.1



Table M-3.2. Summary of Analytical Results of Semivolatile Organic Compounds for Seil Boring Samples from the
Former Tertiary Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey.

Soil Boring Indentification Number

Sample Depth  Analysis TSP TSP TSP TSP
1 2 3 4
4 to 6 feet Semivolatile TCLs ND ND ND ND

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Analytical detection levels were 0.4 mg/kg for base/neutral compounds and 0.66 mg/kg for acid compounds.

(Sample identification is a combination of sample boring locations and depth intervals (e.g. TSP 1 @ 4 to 6 feet is sample
TSP-146).

J = Result is an estimated concentration.

ND = Not detected.

TCL = Target Compound List.

Samples were collected in May 1990 and analyzed for full scan semivolatiles.

There was no request for semivolatile analysis in the April 1991 sampling.

850130131 |
M006623J.2.1



Table M-3.3. Summary of Analytical Results of PCBs for Soil Boring Samples Collected at the Former Tertiary
Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey.®

Soil Boring Indentification Number

Sample TSP? TSP® TSP® TSP® TSP®
Depth Analysis 1 2 3 4 5
PCBs
4to 6 feet  Aroclor 1248 617 0.8J 3] 1] 1.3
Aroclor 1260 517 0.4] 1J 2,57 1.4
Total PCBs 11J 1.1J 4] 3.5] 2.7
PCBs
9to 11 feet Aroclor 1248 N/A N/A N/A N/A 1.2J
Aroclor 1260 N/A N/A N/A N/A 091J
Total PCBs N/A N/A N/A N/A 2.1)

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Analytical detection levels range between 0.5 and 11 mg/kg for Aroclor 1248 and 0.9 and 22 mg/kg for Aroclor 1260.

"Sample identification is 8 combination of sample boring locations and depth intervals (e.g. TSP 1 @ 4 to 6 feet is sample
TSP-146).

@Samples TSP-1, TSP-2, and TSP-3 were collected in May 1990 and analyzed for PCB Aroclors.

®Samples TSP-4, TSP-5, and TSP-6 were collected in April 1991 and analyzed for PCB Aroclors.

J = Result is an estimated concentration.

ND = Not detected.

N/A = Not analyzed.

850130132 MO006623J.2.1




Table M-3.4. Summary of Analytical Results of Inorganic Parameters for Subsurface Soil Samples from the Former
Tertiary Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey.”

Sl Boring Identification Number

Sample TSP TSP TSP TSP

Depth TAL Parameters 1 2 3 4

4106 feet Aluminum (29.8) 2440 7790 3480 3150
Antimony (45.4) 12.6] 14.1J 10.771 10.6 J
Arsenic (47.9) 43.5 53.4 2.9 1.4B
Barium (0.7) 17.5B 108 15.2B 12.3 B
Beryllium (0.3) 0.2B 0.5B 0.1B 0.1J
Cadmium (4.5) 123 297 1.17 1.1J
Calcium (25.8) 2140 11700 890 B 673 B
Chromium (3.7) 87.2 111 19.9 8.5
Cobalt (5.1) 1.6 B 7.1B 1.6B 1.6B
Copper (2.3) 39.7 140 10.4 8.1
Iron (13.5) 7100 24400 8530 6780
Lead (48.1) 84.3 137 13.97 11.27
Magnesium (96.3) 913 B 5070 1460 1410
Manganese (0.8) 74.0 621 334 65.9
Mercury (0.2) 0.5 0.9 0.1J 0.1J
Nickel (24.2) 11.5 37.9 9.4B 10.5
Potassium (2048) 1140 B 2050 4827 4797
Selenium (74.4) 0.7B 1.2B 0.5] 0.57]
Silver (3.2) 0.97J 1.1B 0.87 0.87
Sodium (1814) 503 ] 5651 4277 4247
Thallium (218) 0.6J 0.67 0.5] 0.57
Vanadium (3.9) 15.4 107 14.2 10.4B
Zinc (3.3) 173 233 36 21
Cyanide, total (0.5) ND ND ND ND

Results are reported in milligrams per kilogram (mg/kg) or parts per million.

Analytical detection levels are presented in parentheses for each parameter.

® Sample identification is a combination of sample boring locations and depth intervals (e.g. TSP 1 @ 4 to 6 feet is sample TSP-146).
ND = Not detected.

J = Concentration is detected below the instrument detection limit and is an estimated concentration.

B = Compound was detected in the corresponding blank sample.

TAL = Target analtye list.

Samples were collected between 4 and 6 feet below ground surface on May 8, 1990.

Samples which were collected on April 4 were not analyzed for inorganic parameters.

850130133 MO0066237.2.1




Table M-3.5. Summary of Analytical Results of Volatile Organic Compounds for Soil Boring Samples from the
Former Secondary Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey.”

Soil Boring Indentification Number

Sample SSP®  SSP® SSP® SSP® SSp® SSP® Sspe
Depth Analysis 1 2 3 4 5 6 7
Yolatil
Benzene (<0.67) ND ND ND ND ND 0.3 N/A
4 to 6 feet  Toluene (0.006) 58 ND ND ND 0.4 0.8 N/A
Ethylbenzene (0.005) 2.3J ND ND 3.1 0.8 3.2 N/A
total Xylenes (<0.67) ND ND ND 0.8 0.2 2.2 N/A
Total Volatile TCLs 60.3 ND ND 3.9 1.4 6.5 N/A
Yolatile TCLs
Benzene (<0.67) N/A N/A N/A ND 0317 0.2J 0.21]
9 to 11 feet Toluene (<0.67) N/A N/A N/A ND ND 041 3.8
Ethylbenzene (<0.67) N/A N/A N/A ND 1.8 2.7 0.8
total Xylenes (<0.67) N/A N/A N/A 0.8 2.1 0.9 0.6
Total Volatile TCLs N/A N/A N/A 0.8 4.2 4.2 5.4

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Analytical detection levels are presented in parenthesis for each compound.

®Sample identification is a combination of sample boring locations and depth intervals (e.g. SSP 1 @ 4 to 6 feet is sample
SSP-146).

@Samples SSP-1, SSP-2, and SSP-3 were collected in May 1990 and analyzed for full scan volatiles.

®Samples SSP-4, SSP-5, SSP-6 and SSP-7 were collected in April 1991 and analyzed for benzene, ethylbenzene, toluene,
and total xylenes (BTEX), only.

J = Result is an estimated concentration.

ND = Not detected.

N/A = Not analyzed.

TCL = Target Compound List.

850130134 M0066231.2.1




Table M-3.6. Summary of Analytical Results of Semivolatile Organic Compounds for Soil Boring Samples
from the Former Secondary Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey."

Soil Boring Indentification Number

SSP SSP SSP
Sample Depth  Analysis 1 2 3
ivolatile T
4 to 6 feet Phenol ND 140 1107

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Analytical detection levels were 0.4 mg/kg for base/neutral compounds and 0.66 mg/kg for acid compounds.

(Sample identification is a combination of sample boring locations and depth intervals (e.g. SSP 1 @ 4 to 6 feet is sample
SSP-146).

J = Result is an estimated concentration.

ND = Not detected.

TCL = Target Compound List.

Samples were collected in May 1990 and analyzed for full scan semivolatiles.

There was no request for semivolatile analysis in the April 1991 sampling.

850130135 MO06623J.2.1




Table M-3.7. Summary of Analytical Results of PCBs for Soil Boring Samples from the Former Secondary
Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey."

Soil Boring Indentification Number

Sample SSp@ SSP®  SSP®  SSP® SSp* SSp® SSp®
Depth Analysis 1 2 3 4 5 6 7
PCBs
4to 6 feet  Aroclor 1248 280 25 29 33 ND 41 N/A
Aroclor 1260 43 23 49 17 200 14 N/A
Total PCBs 323 48 78 20.3 200 55 N/A
PCBs
9to 11 feet Aroclor 1248 N/A N/A N/A 0.6] 5.9 0.2 1.5
Aroclor 1260 N/A N/A N/A 6.7 75 0.5 53
Total PCBs N/A N/A N/A 7.3 80.9 0.7 6.8

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Analytical detection levels range between 2 and 12 mg/kg for Aroclor 1248 and 20 to 24 mg/kg for Aroclor 1260.

MSample identification is a combination of sample boring locations and depth intervals (e.g. SSP 1 @ 4 to 6 feet is sample
SSP-146).

@Samples SSP-1, SSP-2, and SSP-3 were collected in May 1990 and analyzed for PCB Aroclors.

®Samples SSP-4, SSP-5, SSP-6 and SSP-7 were collected in April 1991 and analyzed for PCB Aroclors.

J = Result is an estimated concentration.

ND = Not detected.

N/A = Not analyzed.

850130136 MO006623J.2.1




Table M-3.8. Summary of Analytical Results of Inorganic Parameters for Subsurface Soil Samples from the Former
Secondary Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey.®"

Soil Boring Identification Number

SSsp SSP SSP
Sample Depth TAL Parameters 1 2 3
4 to 6 feet Aluminum (29.8) 3320 6310 13900
Antimony (45.4) 11.2] 13.2] 13.6]
Arsenic (47.9) 4.7 18.6 12.7
Barium (0.7) 27.9B 70.4 137
Beryllium (0.3) 0.2B 1.1B 2.5
Cadmium (4.5) 1.1J 1.37J 1.3J
Calcium (25.8) 26500 2120 28300
Chromium (3.7) 108 28.4 21.5
Cobalt (5.1) 278 8.2B 7.9
Copper (2.3) 32.8 67.2 91.4
Iron (13.5) 8790 16300 25400
Lead (48.1) 43.3 50.9 149
Magnesium (96.3) 1800 954 B 815B
Manganese (0.8) 92.8 82 320
Mercury (0.2) 0.4 0.3 0.2
Nickel (24.2) 8.6B 25.4 28.1
Potassium (2048) 50417 5947 1010B
Selenium (74.4) 0.5B 1.7 1.4B
Silver (3.2) 0.8J 1.0 1.0J
Sodium (1814) 4477 5267 5427
Thallium (218) 0.5J 0.8B 0.6J
Vanadium (3.9) 15.4 23.9 35
Zinc (3.3) 337 160 55.9
Cyanide, total (0.5) 2.0 ND ND

Results are reported in milligrams per kilogram (mg/kg) or parts per million.

Analytical detection levels are presented in parentheses for each compound.

ND = Not detected.

J = Concentration is detected below the instrument detection limit and is an estimated concentration.

B = Compound was detected in the corresponding blank sample.

TAL = Target analyte list.

Samples were collected between 4 to 6 feet below ground surface on May 8, 1990,

Samples which were collected on April 4 were not analyzed for inorganic parameters.

b Sample identification is a combination of sample boring locations and depth intervals (e.g. SSP 1 @ 4 to 6 feet is sample SSP-146).

850130137 MO0066231.2.1




Table M-3.9. Summary of Analytical Results of Volatile Organic Compounds for Soil Boring Samples from the
Former AP/Sterox Sump Area. Monsanto Kearny Plant; Kearny, New Jersey.®

Soil Boring Indentification Number

Sample APS® APS® APS® APS® APS® APS®
Depth Analysis 1 2 3 4 ] 6
Yolatile TCLs
Toluene (<0.67) 2.5 ND ND 17 2 N/A
4 to 6 feet  Ethylbenzene (0.005) ND ND ND 2.8 1.7 N/A
total Xylenes (<0.67) ND ND ND 1.9 0.57 N/A
Total Volatile TCLs 2.5 ND ND 21.7 4.2 N/A
Yolatile TCLs
Toluene (<0.67) N/A N/A N/A 29 0.9 8.4
9 to 11 feet Ethylbenzene (<0.67) N/A N/A N/A 0.5 0.1 1.1
total Xylenes (<0.67) N/A N/A N/A 0.5 0.08 0.8
Total Volatile TCLs N/A N/A N/A 3.9 1.08 10.3

Results are reported in milligrams/kilograms (mg/kg) or ppm.

('Sample identification in a combination of sample boring location and depth interval (e.g. APS 1 @ 4 to 6 feet is sample
APS-146). Analytical detection levels are presented in parenthesis for each compound.

@Samples AP/SS-1, AP/SS-2, and AP/SS-3 were collected in May 1990 and analyzed for full scan volatiles.

@Samples AP/SS-4, AP/SS-5, and AP/SS-6 were collected in April 1991 and analyzed for benzene, ethylbenzene, toluene,
xylenes (BTEX) only.

J = Result is an estimated concentration.

ND = Not detected.

N/A = Not analyzed.

TCL = Target Compound List.

850130138 MO0066231.2.1



Table M-3.10. Summary of Analytical Results of Semivolatile Organic Compounds for Soil Boring Samples from
the Former AP/Sterox Sump Area. Monsanto Kearny Plant; Kearny, New Jersey.™

Soil Boring Indentification Number

Sample Depth  Analysis APS APS APS
1 2 3
ivolatil
4 to 6 feet Phenol 5617 840 ND

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Analytical detection levels were 0.4 mg/kg for base/neutrual compounds and 0.66 mg/kg for acid compounds.

WSample identification is a combination of sample boring locations and depth intervals (e.g. APS 1 @ 4 to 6 feet is sample
APS-146).

J = Result is an estimated concentration.

ND = Not detected.

TCL = Target Compound List.

Samples were collected in May 1990 and analyzed for full scan semivolatiles (EPA Method 625 with library search).

There was no request for semivolatile analysis in the April 1991 sampling.

850130139
M006623J.2.1




Table M-3.11. Summary of Analytical Results of PCBs for Soil Boring Samples from the Former AP/Sterox Sump
Area. Monsanto Kearny Plant; Kearny, New Jersey.®

Soil Boring Indentification Number

Sample APS® APS®  APS® APS® APS® APS®
Depth  Analysis 1 2 3 4 5 6
PCBs
4106 feet  Aroclor 1248 220 630 4 5.7 83 N/A
Aroclor 1260 36 78 10 2.6 28 N/A
Total PCBs 256 708 14 8.3 111 N/A
PCBs
9to 11 feet  Aroclor 1248 N/A N/A N/A 5.5 1.4 27
Aroclor 1260 N/A N/A N/A 2.8 0.5 2.6
Total PCBs N/A N/A N/A 8.3 1.9 29.6

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Sample identification is a combination of sample boring locations and depth intervals (e.g. APS 1 @ 4 to 6 feet is sample
APS-146).

@Samples AP/SS-1, AP/SS-2, and AP/SS-3 were collected in May 1990 and analyzed for PCB Aroclors.

®Samples AP/SS-4, AP/SS-5, and AP/SS-6 were collected in April 1991 and analyzed for PCB Aroclors.

J = Result is an estimated concentration.

ND = Not detected.

N/A = Not analyzed.

850130140 MO066231.2.1




Table M-3.12. Summary of Analytical Results of Inorganic Parameters for Subsurface Soil Samples from the
Former AP/Sterox Sump. Monsanto Kearny Plant; Kearny, New Jersey.®

Soil Boring Identification Number

Sample APS APS APS APS

Depth TAL Parameters 1 2 3 3

4 to 6 feet Aluminum (29.8) 6450 5130 2630 3260
Antimony (45.4) 13.4) 12.07J 10.4) 11.57]
Arsenic (47.9) 11.5] 3.2 2.8 2.8
Barium (0.7) 120.0 42.8B 17.1B 20.8B
Beryllium (0.3) 1.9 1.7 0.1B 0.2B
Cadmium (4.5) 1.3J 1.27J 1.0J 1.1J
Calcium (25.8) 25500 5490 18300 8730
Chromium (3.7) 68.0 40.1 5.9 7.2
Cobalt (5.1) 15.0 10.5B 2.8B 46B
Copper (2.3) 316 151 11.2 17.7
Iron (13.5) 25400 18300 7500 10000
Lead (48.1) 380 166 13.2 20.6J
Magnesium (96.3) 3380 4590 130 1680
Manganese (0.8) 606 276 130.0 132
Mercury (0.2) 1.8 0.7 0.1J 0.1J
Nickel (24.2) 154 60.8 7.8B 10.3
Potassium (2048) 1220 B 5431 470] 5197
Selenium (74.4) 0.7B 0.6 B 05B 0.5J
Silver (3.2) 0.9] 09B 0.7) 0.8B
Sodium (1814) 764 B 4811] 4161] 459]
Thallium (218) 067 0.57 0.5J 0.5J
Vanadium (3.9) 33.5 27.6 7.8B 22.3
Zinc (3.3) 1470 591 65 79
Cyanide, total (0.5) ND ND ND : ND

Results are reported in milligrams per kilogram (mg/kg) or parts per million.

Analytical detection levels are presented in parentheses for each parameter.

(M Sample identification is a combination of sample boring locations and depth intervals (e.g. APS 1 @ 4 to 6 feet is sample APS-146).
ND = Not detected.

J = Concentration is detected below the instrument detection limit and is an estimated concentration.

B = Compound was detected in the corresponding blank sample.

TAL = Target analyte list.

* Field duplicate sample.

Samples were collected between 4 and 6 feet below ground surface on May 14, 1990.

Samples collected on April 4 were not analyzed for inorganic parameters.
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Table M-3.13. Summary of Analytical Results of Organic Compounds for Soil Boring Samples from the Former
Acid Sump Area. Monsanto Kearny Plant; Kearny, New Jersey.”

Soil Boring Indentification Number

Sample AS AS AS
Depth Analysis 1 2 3
4to0 6 feet  Volatile TCLs
Acetone (0.01) 0.02 ND ND
iv 1 ND ND ND
PCBs
Aroclor 1248 (<0.1) ND 0.04) 0.01J
Aroclor 1260 (<0.2) ND 0.097 0.03J
Total PCBs ND 0.13 0.04

Results are reported in milligrams/kilograms (mg/kg) or ppm.

The analytical detection levels are presented in parenthesis for each compound.

MSample identification is a combination of sample boring locations and depth intervals (e.g. ASP 1 @ 4 to 6 feet is sample
AS-146).

J = Result is an estimated concentration.

ND = Not detected.

TCL = Target Compound List.

Samples AS-1, AS-2, and AS-3 were collected in May 1990 and analyzed volatiles and semivolatiles and PCBs.
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Table M-3.14. Summary of Analytical Results of Inorganic Parameters for Subsurface Soil Samples from the
Former Acid Sump Area. Monsanto Kearny Plant; Kearny, New Jersey.

Sample Identification Number
AS AS AS
Depth TAL Parameters 1 2 3
4 to 6 feet Aluminum (29.8) 4650 183 203
Antimony (45.4) 11.17 11.57J 10.67J
Arsenic (47.9) 5.6 4.9 0.8B
Barium (0.7) 15.0B 2.2B 3.1B
Beryllium (0.3) 0.21J 0.1] 0.1
Cadmium (4.5) 1.1J 1.1] 1.17J
Calcium (25.8) 1390 100 B 248 B
Chromium (3.7) 13.1 1.0J 0.9J
Cobalt (5.1) 1.27J 1.3J 1.27J
Copper (2.3) 11.8 7.0 2.6B
Iron (13.5) 9820 307 216
Lead (48.1) 11.47 12.13 11.27J
Magnesium (96.3) 277B 66.2B 77.71
Manganese (0.8) 38.0 13.8 4.3
Mercury (0.2) 0.1J 0.1J 0.1J
Nickel (24.2) 597 6.13 5713
Potassium (2048) 3370 5177 4797
Selenium (74.4) 057 0.5J 0.57
Silver (3.2) 0.8J 0.87 0.8J
Sodium (1814) 4427 458 ] 424 ]
Thallium (218) 057 057 0.57J
Vanadium (3.9) o122 1.0J 09171
Zinc (3.3) 65 4.1B 4.2B
Cyanide, total (0.5) ND ND ND

Results are reported in milligrams per kilogram (mg/kg) or parts per million.

Analytical detection levels are presented in parenthesis.

®Sample identification is 8 combination of sample boring locations and depth intervals (e.g. AS 1 @ 4 to 6 feet is sample
AS-146).

ND = Not detected.

J = Concentration is detected below the instrument detection limit and is an estimated concentration.

B = Compound was detected in the corresponding blank sample.

TAL = Target analyte list.

Samples were collected between 4 and 6 feet below ground surface on May 8, 1990.
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Table M-3.15. Summary of Analytical Results of PCBs (Aroclor 1248) for Soil Boring Samples from the PCB
Disposal Area. Monsanto Kearny Plant; Kearny, New Jersey.

Sample Identification Number
Sample Interval Depth (feet) Below

Ground Surface PDA-1 PDA-2
16 - 18 1100 {130} 0.97 {0.15)
18 - 20 5.7 {0.48) 6.5 {1.0}
20 - 22 52 {6.4} 7.2 {0.96}
22-24 100 {10} 17 {2.0}
24 - 26 92 {9.7) 3.6 {0.92}
24 - 28 88 {9.1} 0.1 {0.97}
28 - 30 32 {4.7) 0.46 {0.095}

Results are reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
The analytical detection limits are presented in parentheses for each sample.
(USamples were collected on May 15 and 16, 1990.
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Table M-3.16 Summary of Analytical Results of Non-Target Volatile and Semivolatile Organic Compounds for Subsurface Soil Samples.
Monsanto Kearny Plant; Kearny, New Jersey.

Sample Identification Number
APSS 146 APSS 246 APSS 346 APSS 346 AS 146 AS 246 AS 346 SSP 146 SSP 246 SSP 346 TSP 146 TSP 246 TSP 346 TSP 446
(dup)
Volatile TICs
C-Isomer 1] ND ND ND ND ND ND ND ND ND ND ND ND ND
C-9 Hydrocarbon Isomer 8] 443 ) 3] 251 ND ND ND 33 380 ND ND 3J 701 161]
C-10 Hydrocarbon Isomer ND ND 1) ND ND ND ND ND ND ND ND ND ND ND
C-11 Hydrocarbon Isomer ND ND ND ND ND ND ND ND ND ND ND 5) ND ND
C-3 Benzene 23} ND 8] 101 ND ND ND 2113 ND ND ND ND ND 71
C-4 Benzene 1] ND 92) 6J ND ND ND 371 ND 1,400 J ND ND ND ND
1,2,4-Trichlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND 2]
Hydrocarbon Unknowns ND ND ND ND ND ND ND 171 ND ND 19] ND ND ND
Unknowns 9J 310J 23] 4] ND ND ND 60 J 1,311 ) 18,210 J ND ND 353 18 )
Total 42 ) 7531] 4) 23) ND ND ND 358 ) 1,691 19,610 J 19 ] 8]J 105 J 43 ]
Semivolatile TICs
C-9 Hydrocarbon Isomer ND 3] ND ND ND ND ND ND ND ND ND ND ND ND
C-10 Hydrocarbon Isomer ND 17 ND ND ND ND ND ND ND ND ND ND ND ND
C-3 Benzene 4713 8] ND ND ND ND ND ND 651] 340 ND ND ND 25 )
C-4 Benzene ND 91 ND ND ND ND ND ND 1101] ND ND ND ND ND
nonyl Phenol ND 41 ND 250 ) ND ND ND 1700 J ND 1,100 J 1,070 J 216 ) 390 ND
4(1-methyl-1-phenyl) Phenol ND ND 41 ) ND ND ND ND 620 J ND 1,800 ND ND ND ND
4 Dodecyl Phenol ND ND ND ND ND ND ND ND 2,000 J 4,700 J ND ND ND ND
4-Nonyl Phenol ND ND ND. 2703 ND ND ND ND ND ND ND ND ND ND
1H-Indene, 2,3-Dihydro-1,1, ND 510} ND ND ND ND ND ND ND ND ND ND ND ND
Tetrachloro, 1,1-Biphenyl ND 43 ND ND ND ND ND ND ND ND ND ND ND ND
Tetramethyl Butyl Phenol ND 1101) ND 180 ] ND ND ND ND ND ND ND ND ND ND
Hydrocarbon Isomers ND ND ND ND ND ND ND ND 84 500 J ND ND 420) ND
Unknowns 815 ) 709 1 519 1 1,598 J ND 0.04 J 0]J 12,960 J 11,430 ) 7,300 J ND ND ND ND
Total 862 J 1,421 ] 519 ] 2,298 ) ND 0.04) 0]J 15,280 ) 13,689 J 15,640 J 1,070 J 216 ] 810J 254

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Samples were collected on May 8, 1990.

AS = Acid Sump Area.

APSS = AP/Sterox Sump Area

SSP = Sccondary Setling Pond.

TSP = Tertiary Settling Pond.

J = Compound is detected below the detection limit or is an estimated concentration.
ND = Not detected.

TICs = Tentatively identified compounds from the library search.
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Table M-4.1 Summary of Analytical Results of Volatile Organic Compounds and PCBs for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.

Page 2 of 2
Sample ldentification Number

PDA-SS01  PDA-SS-02 PDA-SS-03* SSP-SS-01 SSP-S$S-02 SSS-SS-01 SSS-5S-02 TSP-SS-01 TSP-SS-02
TCL Volatile Organic Compounds
Acetone (0.01) 0.66 JBd ND ND ND d 0.047 JBd ND d 0.11 Bd 0.021 Bd 0.06 Bd
Ethylbenzene (0.005) ND d ND ND ND d ND d 12d ND d ND d ND d
Methylene Chioride (0.005) ND d ND ND ND d ND d ND d ND d ND d ND d
Tetrachloroethene (0.005) ND d ND ND ND d ND d ND d ND d 0.031d ND d
Toluene (0.005) NDd ND ND ND d ND d 0.11Jd 0.13d NDd ND d
Trichloroethene (0.005) ND d ND ND ND d ND d ND d ND d 0.013 d ND d
Xylencs (total) (0.005) ND d ND ND ND d ND d 0.373d ND d ND d ND d
PCBs
Aroclor 1248 2500 {170} 1.6 {0.47} 1.7 {0.89)  ND {0.99}  ND {9.7} 1.3 {0.9} 1.7 {0.087} 76 {092} 6.6 {0.94)
Aroclor 1260 ND {340} 0.9 {0.93} ND {1.8} 16 {2.00} 85 {19} 1 {1.8} 1.1 1.7} 8.1 {1.80} 5.6 {1.9}
Notes:

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Instrument detection limits indicated in parentheses.

Samples were collected May 22,1990.

PDA = PCB Disposal Area

§SS = Sterox Building

SSP = Secondary Settling Pond

TSP = Tertiary Settling Pond

* Duplicate sample.

B = Compound is also Detected in the Method Blank.

J = Compound is detected below the detection limit or is an estimated concentration.
ND = Not Detected.

N/A = Not Applicable.

d = Detection limits raised due to high levels of other analytes or matrix interferences.
TCL = Target Compound List.

066234-1.XLS
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Table M-4.1 Summary of Analytical Results of Volatile Organic Compounds and PCBs for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.

Page 1 of 2
Sample Identification Number

ACD-SS-01 ACD-SS-02 APS-SS-O1 APS-SS-02  APSS-SS-01 APSS-SS-02 B02-SS-01 _ B10-SS-01 B14-SS-01 _ B16-SS-01
TCL Volatile Organic Compounds
Acetone (0.01) 0.058 Bd ND ND d ND d ND d ND d ND ND d ND d ND d
Ethylbenzene (0.005) ND d ND ND d ND d ND d ND d ND ND d ND d ND d
Mecthylene Chloride (0.005) ND d ND ND d ND d ND d ND d ND ND d ND d ND d
Tetrachloroethene (0.005) ND d ND ND d ND d ND d ND d ND ND d ND d ND d
Toluene (0.005) ND d ND 7d ND d ND d ND d ND ND d ND d ND d
Trichlorocthene (0.005) ND d ND ND d ND d ND d ND d ND ND d ND d ND d
Xylenes (total) (0.005) ND d ND 17 Jd ND d ND d ND d ND ND d ND d ND d
PCBs
Aroclor 1248 0.7 {0.86} ND {0.91} 6.4 {4.6} 32 {9.0} 1.2 {0.88) 120 {9.5}  ND {0.87} 1.4 {0.43} 79 {8.9) 0.7 {0.86})
Aroclor 1260 46 {18.0} 42 {18} ND {9.2} ND {18.0} 3.5 {1.8} 39 {19} 3.6 {1.7} 5.3 {0.87} 20 {18} ND {1.7}
Notes:

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Instrument detection limits indicated in parentheses.

Samples were collected on May 22, 1990.

ACD = Acid Sump Area

APSS = AP/Sterox Sump area

B02 to B16 = Background Samples

B = Compound is also Detected in the Method Blank.

J = Compound is detected below the detection limit or is an estimated concentration.
ND = Not Detected.

N/A = Not Applicable.

d = Detection limits raised due to high levels of other analytes or matrix interferences.
TCL = Target Compound List.
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Table M-4.2. Summary of Analytical Results of Semivolatile Organic Compounds for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.

Page 1 of 2
Sample Identification Number
ACD-SS-01 ACD-SS-02 APS-SS-01 APS-SS-02 APSS-SS-01 APSS-SS-02 B02-SS-0 B10-SS-01 B14-SS-01 B16-SS-01
TCL Semi-Volatile Organic Compounds
Phenol (0.66) ND d ND d 7.41d NDd ND d 6.3 1d ND 1.21d ND d ND d
1,2,4-Trichlorobenzene (0.66) ND d ND d ND d ND d ND d ND d ND ND d ND d ND d
Naphthalene (0.66) NDd ND d NDd ND d ND d ND d 0.13J ND d ND d 0.5Jd
2-Methylnaphthalene (0.66) ND d ND d ND d ND d ND d ND d 0.1] ND d ND d 0.4 Jd
bis (2-Ethylhexyl) Phthalate (0.66) 1 Bd 0.9 JBd 3.3J)Bd ND d 1.9 JBd 2.8 JBd 08B 1.6 JBd 8.4 JBd 1.7 Bd
Butyl Benzyl Phthalate (0.66) ND d NDd ND d ND d ND d ND d 1 ND d ND d ND d
Di-n-butyl Phthalate (0.66) ND d ND d ND d ND d NDd 251d 0.1] ND d ND d ND d
Dibenzofuran (0.66) ND d ND d ND d NDd ND d ND d ND ND d ND d 03 M
Acenaphthene (0.66) ND d ND d ND d ND d ND d ND d ND ND d ND d ND d
Accnaphthylene (0.66) ND d ND d NDd NDd ND d ND d 0.1] NDd ND d 0.3 Jd
Anthracene (0.66) NDd ND d ND d ND d NDd NDd 0.11] ND d ND d 21d
Benzo(s)Anthracene (0.66) ND d ND d ND d ND d NDd 21d 051 72d ND d 25d
Benzo(a)Pyrene (0.66) 0.11d ND d ND d ND d ND d ND d 051J 8d NDd 19d
Benzo(b)Fluoranthrene (0.66) 0.2 JLd ND d ND d ND d 1.7 JId 1.9 JLd 08 L 14 L4 ND d 41Ld
Benzo(k)Fluoranthreac (0.66) ND Ld ND d ND d ND d ND Ld ND Ld ND L ND Ld ND d ND Ld
Benzo(g,h,i)Perylenc (0.66) ND d ND d ND d ND d ND d ND d 031 46d ND d 0.9 Jd
Chrysene (0.66) 021Jd ND d ND d ND d 21d 2.1 06] 744d ND d 25d
Dibenz(a,h)Anthracene (0.66) ND d ND d ND d ND d ND d ND d ND ND d NDd 0.6 Jd
Fluoranthene (0.66) 031d ND d NDd NDd ND d 511d 1 99d NDd 5.7d
Fluorene (0.66) ND d ND d ND d ND d ND d NDd ND ND d ND d 0.3Jd
Indeno(1,2,3-cd)Pyrenc (0.66) ND d ND d ND d ND d ND d ND d 031 0.74d ND d 0.3 13d
Phenanthrene (0.66) 02Jd - NDd ND d ND d ND d 274 03] 1.2)d NDd 334d
Pyrene (0.66) 0.21d ND d ND d ND d 251d 4.9 Jd 0.9 9.9d ND d 44d
Notes:
Conccntrations reported in milligrams per kilograms (mg/kg) or parts per million (ppm).
Instrument detection limits indicated in parentheses.
Samples were collected on May 22, 1990.
ACD = Acid Sump Area
APSS = AP/Sterox Sump area
B02 to B16 = Background Samples 0
J = Concentration is detected below the detection limit or is an estimated concentration. (3,1
B = Compound is also detected in the method blank. ot
ND = Not detected. W
L = These components are not separable using this method and are therefore quantitated together. o
d = Detection levels raised due to high levels of other analytes or matrix interferences. -
TCL = Target Compound List. 3
B! po! o
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Table M-4.2. Summary of Analytical Results of Semivolatile Organic Compounds for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.
Page 2 of 2

Sample indentification Number
PDA-SS-01 PDA-SS-02 PDA-SS-03* SSP-SS-01  SSP-SS-02  SSS-SS-01

SSS-SS-02 _ TSP-SS-01  TSP-SS-02

TCL Semi-Volatile Organic Compounds

Phenol (0.66) ND d 0.9 Jd 0.9 Jd 2.8 051] ND d NDd 1.4 )d 1.51d
1,2,4-Trichlorobenzene (0.66) ND d ND Jd ND d 0.2] 13 ND Jd ND d ND d ND d
Naphthalene (0.66) ND d 1.2Jd 1.1 Jd 03] 051] 0.21d ND d 0.31d ND d
2-Mcthylnaphthalene (0.66) ND d 0.7 Id ND d 031 05] 02d ND d ND d ND d
bis (2-Ethylhexyl) Phthalate (0.66) ND d 0.8 JBd 1.4 JBd 09 BJ 09B 0.9 JBd 4.2 JBd 1.1 JBd 2.8 Bd
Butyl Benzyl Phthalate (0.66) ND d ND d NDd ND ND ND d ND d NDd ND d
Di-n-buty! Phthalate (0.66) ND d ND d ND d 0.2] 0.1] ND d ND d ND d ND d
Dibenzofuran (0.66) ND d ND d ND d 0.1} ND ND d ND d ND d ND d
Acecnaphthene (0.66) ND d ND d ND d ND ND ND d ND d 021d ND d
Accnaphthyleac (0.66) ND d 0.7 )d 0.8 Jd 0.1] 0.1] ND d ND d ND d ND d
Anthracene (0.66) ND d 0.51d ND d ND 0.1]) ND d ND d 0.7 3d ND d
Benzo(a)Anthracene (0.66) NDd 1.8 1d ND d ND 03] ND d ND d 131)d ND d
Benzo(a)Pyrene (0.66) ND d 1.8 1d 1.8 Jd 0.21] 03] 0.21d ND d 1.11d ND d
Benzo(b)Fluoranthrene (0.66) ND d 381Ld 3.5J1Ld 0.5 JL 0.6 JL 0.7d ND d 1.71Ld ND d
Benzo(k)Fluoranthrene (0.66) ND d ND Ld ND Ld ND ND L ND Ld ND d ND Ld ND d
Benzo(g,h,i)Perylenc (0.66) ND d 1.11d ND d 0.1] 021} ND d ND d 0.71d ND d
Chrysenc (0.66) ND d 213 1.8 Jd 051 0.7 1.6 Jd ND d 1.6 Jd ND d
Dibenz(a,h)Anthracene (0.66) ND d 0.61Jd ND d ND 0.1) ND d ND d 03 1d ND d
Fluoranthene (0.66) ND d 2.71d 2.8 1d 03] 0S5) 0.51d ND d 34d ND d
Fluorene (0.66) ND d ND d ND d ND ND ND d ND d ND d ND d
Indeno(1,2,3-cd)Pyrenc (0.66) ND d 1.21d ND d 0.1J) 02]) ND d ND d 0.71)d ND d
Phenanthrenc (0.66) ND d 1.61d 1.51d 051] 0.9 041d ND d 2.7d ND d
Pyrene (0.66) ND d 2.9 Jd 2.7J)d 03] 05} 0.4 Jd ND d 32d ND d
Notes:

Concentrations reported in milligrams per kilograms (mg/kg) or parts per million (ppm).
Instrument detection limits indicated in parentheses.

Samples were collected on May 22, 1990.

PDA = PCB Disposal Area

SSS = Sterox Building

SSP = Secondary Settling Pond

TSP = Tertiary Settling Pond

* Duplicate sample :

J = Concentration is detected below the detection limit or is an estimated concentration.
B = Compound is also detected in the method blank.

ND = Not detected.

L = These components are not separable using this method and are therefore quantitated together.
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Table M-4.3. Summary of Analytical Results of Inorganic Parameters for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey. Page 1 of 2
Sample Identification Number

ACD-SS-01  ACD-SS-02 APS-SS-01  APS-SS02 APSS-SS-01 APSS-SS-02 B02-SS-01  B10-SS-01  B14-8S-01  B16-SS-01
TAL Metals
Aluminum (29.8) 4620.0 7770.0 10200.0 7000.0 8010.0 7560.0 5130.0 5380.0 7130.0 8190.0
Antimony (45.4) 97] 104 10.5) 10.3) 99]) 108 ) 98] 98] 293] 98]
Arsenic (47.9) 4.1) 22) 6.0) 53] 9.4] 6.01J 511 9.5]) 45]) 108
Barium (0.7) 49.1 79.0 345 39.7 74.6 162.0 49.6 54.5 66.3 183.0
Beryllium (0.3) 041 0.31 0.81 0.3 0.4 4.0 031 03 0.7 0.7
Cadmium (4.5) 1.0] 1.01J 1.0J] 1.0] 1.0]J 1.1} 1.0J 1.0J 1.21] 1.0J)
Calcium (25.8) 5280.0 5460.0 6350.0 2920.0 5540.0 8370.0 6660.0 6170.0 8020.0 18000.0
Chromium (3.7) 26.1 299 24.0 21.6 20.1 929 18.9 17.1 48.0 369.0
Cobalt (5.1) 42 B 271 13.4 9.2 34.6 31.1 58 6.3 10.9 9.1
Copper (2.3) 72.7 48.4 68.5 60.8 999 645.0 36.8 62.2 115.0 142.0
Iron (13.5) 17900.0 21900.0 34900.0 28000.0 30100.0 32400.0 17000.0 16200.0 23700.0 23300.0
Lead (48.1) 114.0 73.3 58.7 90.1 148.0 676.0 60.7 89.2 200.0 270.0
Magnesium (96.3) 1140.0 960.0 6040.0 4430.0 4380.0 2980.0 2690.0 2660.0 6190.0 7270.0
Manganese (0.8) 143.0 973 439.0 236.0 464.0 347.0 226.0 172.0 317.0 453.0
Mercury (0.2) 0.3 0.2 0.5 04 0.8 1.2 0.3 0.2 04 74.0
Nickel (24.2) 2201 1461 14.8) 244 41.2 267.0 14.7) 21.5]) 543 41.5
Potassium (2048) 1820.0J 3200.0 106.0 J 1230.0J 1080.0 J 940.0J) 1150.0] 1040.0 J 3630.0 1220.0J
Sclenium (74.4) 0.41] 0.5] 051 0.5) 05]) 18] 04] 0.6] 05) 071
Silver (3.2) 0.71] 0.7) 0.7) 0.7]) 0.7]) 08J 0.7) 071 0.71] 0.7]
Sodium (1814) 3920} 1840.0 418.0J) 410.0J) 397.0) 1430.0J 411.0 72201 578.01] 39201
Thallium (218) 041} 051 051) 05]) 04]) 051 04] 04) 05] 04)
Vanadium (3.9) 193 30.2 68.4 46.2 62.5 39.1 26.9 355 54.2 523
Zinc (3.3) 215.0 156.0 126.0 139.0 182.0 3380.0 143.0 89.8 4240 249.0
‘Cyanide (0.5) ND 1.9 ND 0.70 ND ND ND ND ND ND
Notes:

All concentrations reported in milligrams per killograms (mg/kg) or parts per million (ppm).

Instrument Detection Limit reported in parentheses

Samples were collected on May 22, 1990.
ACD = Acid Sump Area
APSS = AP/Sterox Sump area

B02 to B16 = Background Samples

ND = Not detected.

] = Concentration is detected below the detection limit or is an estimate concentration.
D = Detection limits are raised due to high levels of other analytes or Matric Interferences.

B = Metal also found in method blank

TAL = Target Analyte List.
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Table M-4.3. Summary of Analytical Results of Inorganic Parameters for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey. Page 2 of 2

Sample Identification Number

PDA-SS-01 PDA-SS-02 PDA-SS-03* SSP-SS-01  SSP-SS-02  5SS-SS-01  SSS-SS-02  TSP-220S  TSP-SS-01
Tal Metals
Aluminum (29.8) 10700.0 6370.0 6760.0 4070.0 3900.0 5900.0 11400.0 4800.0 6400.0
Antimony (45.4) 96] 10.6) 10.1) 11.21] 11.0] 2271 99] 10.6] 104 )
Arsenic (47.9) 411 14.4] 10.8 ) 20.0) 2661 15.0J) 1.0] 14.71] 891]
Barium (0.7) 55.8 95.2 108.0 70.4 71.9 89.0 85.7 75.9 60.1
Beryllium (0.3) 0.4 0.5 0.6 0.5 0.6 0.4 19 03] 0.4
Cadmium (4.5) 10) 1.0]J 1.1 1.1} 1.1] 101] 1.0] 1.11] 101]
Calcium (25.8) 12100.0 3230.0 3870.0 2290.0 2050.0 4660.0 12900.0 5040.0 7150.0
Chromium (3.7) 434 26.4 24.7 220 55.7 379 69.9 130.0 230.0
Cobalt (5.1) 13.0 7.1 6.8 8.5 5.7 9.4 21.9 6.0 10.2
Copper (2.3) 87.9 76.8 71.6 95.0 74.0 155.0 375.0 68.2 76.4
Iron (13.5) 25400.0 27200.0 27700.0 21900.0 21200.0 23500.0 32300.0 16500.0 22200.0
Lead (48.1) 162.0 159.0 153.0 188.0 217.0 472.0 392.0 160.0 136.0
Magnesium (96.3) 9510.0 2210.0 2150.0 1270.0 880.0 2190.0 8770.0 2210.0 2850.0
Manganese (0.8) 3150 57120 338.0 243.0 170.0 310.0 382.0 249.0 461.0
Mercury (0.2) 0.6 1.4 1.1 0.3 0.4 0.9 04 0.6 03
Nickel (24.2) 343 14.2 ) 1551 15.5) 28.0 48.9 199.0 28.7 68.0
Potassium (2048) 435.0] 1240.0 ) 1600.0 J 593.0) 838.0J) 628.01J 1360.0 J 1030.0 J 10400 )
Selenium (74.4) 04)] 051 04 1.0J 1.01 1.1J 04]) 05 05)
Silver (3.2) 0.7) 081 0.71] 081 0817 0.7] 0.71] 081] 0.7])
Sodium (1814) 386.0J 422.0] 403.0) 448.0 ) 440.0) 410.0 ) 637.0) 425.0) 4160 )
Thallium (218) 04} 05] 04] 051] 06)J 05]) 0.4 05]) 05]
Vanadium (3.9) 53.8 504 46.1 319 49.6 114.0 513 535 1280
Zinc (3.3) 145.0 154.0 161.0 397.0 146.0 480.0 1300.0 176.0 147.0
Cyanide (0.5) ND ND. ND ND 0.86 ND ND ND ND
Notes:

All concentrations reported in milligrams per killograms (mg/kg) or parts per million (ppm).
Instrument Detection Limit reported in parentheses

Samples were collected on May 22,1990,

PDA = PCB Disposal Area

SSS = Sterox Building

SSP = Secondary Settlilng Pond

TSP = Tertiary Settling Pond

* Duplicate sample.

ND = Not detected.

J = Concentration is detected below the detection limit or is an estimate concentration.

D = Detection limits are raised due to high levels of other analytes or Matric Interferences.
B = Metal also found in method blank

TAL = Target Analyte List.

Samples were collected on May 22, 1990

066234-3.XLS
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Page 1 of 2

Table M4.4.  Summary of Analytical Results of Non-Target Volatile Organic Compounds for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey

Sample Identification Number

ACD-SS-01 ACD-SS-02 APS-SS-01 APS-S5-02 APSS-SS-01 APSS-S§S-02 B02-SS-01 B10-SS-01 B14-SS-01 B16-SS-01
Volatile TICs
1H-Indene,2,3-dihydro-1,1,3 ND 031 ND ND ND ND 041] ND ND ND
Butylhepthybenzene ND ND ND ND ND ND 1] ND ND ND
C-14 H-20 O-2 Isomer ND ND 280 J 1513 ND ND ND ND ND ND
C-3 Benzene ND ND ND ND ND ND ND ND ND ND
C-4 Benzene ND ND ND ND ND ND ND ND ND ND
C10 Hydrocarbon Isomer ND ND 2,100 ND 031 ND ND ND ND ND
C9 Hydrocarbon Isomer ND ND ND ND 6417 ND ND ND ND ND
Dimethy! Naphthalenc Isomer ND ND ND ND ND ND ND ND ND ND
Propylnonyl Benzene ND ND ND ND ND ND 0.11J ND ND ND
Trichlorofluoromethane ND ND ND ND ND ND ND ND ND ND
Unknowns 0.1J ND 4,691 J 50193 6.173 6.4] 0.8 ] ND ND ND
Total 0.11] 0.3 1] 7,071 1 516.9 1 12.8 J 6.4 23] ND ND ND

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Samples were collected on May 22,1990.

ACD = Acid Sump Area.

APS = Alkyl Phenol Structure,

APSS = AP/Sterox Sump Area.

BO2 to B16 = Background Samples

J = Compound is detected below the detection limit or is an estimated concentration.
ND = Not detected.

TICs = Tentatively Identified Compounds from the library search.

YS10€1068
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Page 2 of 2

Table M-4.4.  Summary of Analytical Results of Non-Target Volatile Organic Compounds for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jexsey

Sample Identification Number
PDA-SS-01 PDA-SS-02 PDA-SS-03 SSP-SS-01 SSP-SS-02 SSS-55-01 SSS-SS-02 TSP-SS01 TSP-S5-02
Volatile TICs
1H-Indene,2,3-dihydro-1,1,3 ND ND ND ND ND ND ND ND ND
Butythepthybenzene ND ND ND ND ND ND ND ND ND
| C-14 H-20 0-2 Isomer ND ND ND ND ND ND ND 011] ND
| C-3 Benzene ND ND ND ND ND 1100 J ND ND ND
| C-4 Benzene ND ND ND ND ND 1161 ND ND ND
| €10 Hydrocarbon Isomer ND ND ND ND ND ND ND ND ND
€9 Hydrocarbon Isomer ND ND ND ND ND 841 ND ND ND
Dimethyl Naphthalene Isomer 2817 ND ND ND ND ND ND ND ND
Propylinonyl Benzene ND ND ND ND ND ND ND ND ND
Trichlorofluoromethanc ND 0.01 3 ND ND ND ND ND ND ND
Unknowns 16.9 1 0.1 0.1J 0.1J 1.56 J 2451 5] ND 0.4J
Total 19.7) 0.117J 0.1J 0.1) 151 154.5 J 51 0.1] 0.4J

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Samples were collected on May 22,1990.

* Duplicate sample.

PDA = PCB Disposal Area,

§SS = Sterox Building

SSP = Secondary Settling Pond

TSP = Tertiary Settling Pond

J = Compound is detected below the detection limit or is an estimated concentration.
ND = Not detected. ‘
TICs = Tentatively Identified Compounds from the library search.
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Table M-4.5. Summary of Analytical Results of Non-Target Semivolatile Organic Compounds for Surface Soil Samples. Page 1 of 2
Monsanto, Kearny Plant. Kearny, New Jersey.

Sample Identification Number

ACD-SS01 ACD-S§02  APS-SS-01 APS-SS-02  APSS-58-01  APSS-SS-02 B02-§S-01 B10-§S-01 B14-S5-02 B16-SS-01
Semivolatile TICs
1,2-Benzenedicarboxylic Acid, Butyl ND ND ND ND ND ND ND ND ND ND
1H-Indene, 2,3-Dihydro-1,1,3 ND ND ND ND ND ND ND ND ND ND
4-(1,1,3,3-Tetramethylbutyl)-Phenol ND ND 230 510§ ND ND ND ND ND ND
4-(1-methyl-1-phenylethyl)-Phenol ND ND 52) ND ND ND ND ND ND ND
4-Dodecyl Phenol ND ND ND ND ND ND ND ND ND ND
4-Nonyl Phenol ND ND 3107 2,140 ND ND ND ND 1,100 J ND
4-Phenyl Bicyclohexyl ND ND ND ND ND ND ND ND ND ND
C-1 Benzene ND ND ND ND ND ND ND ND ND ND
C-15 H-12 Isomer ND ND ND ND ND ND ND ND ND ND
C-20 H-12 lsomer ND ND ND ND ND ND 0413 621 ND 1513
C-3 Benzene ND ND 68} ND ND ND ND ND ND ND
C-4 Benzene ND ND 851 ND ND ND ND ND ND ND
Bimethyl Naphthalene ND ND ND ND ND ND ND ND ND ND
Heptachloro,1,1-Biphenyl 03] ND ND ND ND ND ND ND ND ND
Hexachioro, 1,1-Bipheny! 0.2 ND ND ND ND ND ND ND ND ND
Hydrocarbon ND ND ND ND ND ND 7.11 ND ND 2.5)
Nonyl Phenol ND ND ND ND ND ND ND ND ND ND
Octachloro, 1,1-Biphenyl ND ND ND ND ND ND ND ND ND ND
Pentachloro, 1,1-Biphenyl ND ND ND ND ND 213 ND ND ND ND
Substituted Benzene ND 2571 ND ND ND ND ND 10.5 ) ND ND
Sulfur, Mol. (S8) 0217 ND ND ND ND ND ND ND ND 251
Tetrachloro Benzene ND ND ND ND ND ND ND ND ND ND
Tetrachloro, 1,1-Bipheny! ND ND ND ND ND 151 ND ND ND ND
Trichloro,1,1-Biphenyl ND ND ND ND ND ND ND ND ND ND
Unknown Acid Ester ND ND 128 ) 720 ] ND 3781 ND ND ND ND
Unknowns 331 571 1,487 | 7,146 J 123 ) 1,524 1 1.2] 10.1 ] 7,267 1 531
Total 4 3d 314 2,360 10,516 J 123 ) 1,938 ) 8.71 26.8 1 8,367 1 11.8 Id

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Instrument detection limits indicated in parentheses.

Samples were collected on May 22, 1990.

ACD = Acid Sump Area.

APS = Alkyl Phenol Structure

APSS = AP/Sterox Sump Area.

B02 to B16 = Background Samples.

J = Concentration is detected below the detection limit or is an estimated concentrations.
ND = Not detected.

066234-5. XLS
TICs = Tentatively Identified Compounds from the library search. 3
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Table M-4.5. Summary of Analytical Results of Non-Target Semivolatile Organic Compounds for Surface Soil Samples. Page 2 of 2
Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification Number

PDA-SS01 PDA-SS02  PDA-SS-03 SSP-§S-01 SSP-§S-02 SSS-S§-01  SSS-8S02  TSP-SS-01  TSP-SS-02

Semivolatile TICs

1,2-Benzenedicarboxylic Acid, Butyl ND ND 66 ND ND ND ND ND ND
1H-Indene, 2,3-Dihydro-1,1,3 ND 551 ND ND ND ND ND ND ND
4-(1,1,3,3-Tetramethylbutyl)-Phenol ND 541 ND ND ND ND ND ND ND
4-(1-methyl-1-phenylethyl)-Phenol ND ND ND ND ND ND ND ND ND
4-Dodecyl Phenol ND ND ND ND ND 1617 ND ND ND
4-Nonyl Phenol ND ND ND ND ND ND ND 331) ND
4-Phenyl Bicyciohexyl ND ND ND ND ND 2] ND ND ND
C-1 Benzene ND ND ND 13 ND ND ND ND ND
C-15 H-12 Isomer ND ND ND ND ND ND ND 113 ND
C-20 H-12 Isomer ND 23) ND ND ND ND ND 1] ND
C-3 Benzene ND ND 5917 ND ND ND ND ND ND
C-4 Benzene ND ND ND ND ND ND ND ND ND
Bimethyl Naphthalene ND ND ND ND 121 ND ND ND ND
Heptachloro, 1,1-Biphenyl ND ND ND 4] 941 ND ND ND ND
Hexachloro,1,1-Biphenyl 2] ND ND 513 11.71 ND ND ND ND
Hydrocarbon ND ND ND 31 641 ND ND ND ND
Nonyl Phenol ND ND 33 ND ND ND ND ND ND
Octachloro, 1,1-Biphenyl ND ND ND ND 2} ND ND ND ND
Penmtachloro, 1,1-Biphenyl 5141 ND ND ND ND ND ND ND ND
Subatituted Benzene ND ND ND ND ND ND ND ND ND
Sulfur, Mol. (S8) ND ND ND 231 ND ND ND ND ND
Tetrachloro Benzene ND ND ND ND 351 ND ND ND ND
Tetrachloro, 1,1-Biphenyl 1,551 ND ND ND ND ND ND ND ND
Trichloro,1,1-Biphenyl 100 J ND ND ND ND ND ND ND ND
Unknown Acid Ester ND 47 ND 11 ND 1] ND 4) ND
Unknowns ND 41.5J 161 J 53.61 5433 20 3 3,230 3 413 763 3
Total 2,207 J 108.2 Id 177 ) 69.9 J 88.5J 24.6 ) 3,230 J 50.3 J 763 }

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Instrument detection limits indicated in parentheses.

Samples collected on May 22, 1990.

* Duplicate sample.

PDA = PCB Disposal Area.

§8S = Sterox Building.

SSP = Secondary Seuling Pond

TSP = Tertiary Seuling Pond

¥ = Conceniration is detected below the detection limit or is an estimated concentrations.

ND = Not detected. 066234-5.XLS
TICs = Tentatively ldentified Compounds from the library search.
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Table M-4.6. Summary of Analytical Results of Polycyclic Aromatic Hydrocarbons (PAHSs) for Phase II Surface
Soil Samples. Monsanto Kearny Plant; Kearny, New Jersey.

Sample Identification Number

TCL Semivolatile Organic Compounds B-16* B-16 B-10
Naphthalene (0.38) BDL 0.86 0.98
Acenapthene (0.38) 4.6 ° BDL ND
Fluorene (0.38) 3.9 0.42 ND
Phenanthrene (0.38) 3.2 4.2 BDL
Anthracene (0.38) 8.7 1.1 ND
Fluoranthene (0.38) 3.5 5.8 BDL
Pyrene (0.38) 31 5.4 BDL
¢ Benzo (a) anthracene (0.38) 16 2.5 ND
¢ Chrysene (0.38) 16 3.2 8.7
® Benzo (b) fluoranthene (0.38) 30 7.1 ND
¢ Benzo (a) pyrene (0.38) 14 2.3 ND
¢ Indeno (1,2,3-cd) pyrene (0.38) 9 ND ND
Totals 116.9 32.02 8.7
e Total CaPAHs 85 15.1 8.7

All concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Instrument detection limits are reported in parentheses.

Samples were collected March 20, 1991.

J = Result is an estimated concentration.

ND = Not detected.

* Field duplicate sample.

BDL = Compound was detected below detection limit.

TCL = Target Compound List.

Duplicate sample B-16* was sent to the laboratory as blind field duplicate B-3.

¢ Carcinogenic Polycyclic Aromatic Hydrocarbons (CaPAHs).

850130158
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ATTACHMENT 14

Description of Asbestos Containing Material (Item 14)

ROUX ASSOCIATES INC
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Asbestos Containing Material

It has been previously estimated that approximately 65% of the on-site pipes, tanks, and
building insulation, contain asbestos. A contractor with New Jersey certification for asbestos
removal will be selected to remove all asbestos containing insulation before any other
demolition begins.
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1.0 INTRODUCTION

On behalf of Monsanto Chemical Company (Monsanto), Roux Associates, Inc. is pleased to
submit this Priliminary Remedial Investigation Report for the Monsanto Kearny Plant.
Monsanto owns and operates an industrial chemical plant located in Kearny, New Jersey that
currently manufactures alkylphenol products. Monsanto entered into Administrative Consent
Order (ACO) on June 22, 1989, with the New Jersey Department of Environmental Protection
(the Department) to implement a Remedial Investigation (RI)/Feasibility Study (FS). The RI was
performed to evaluate the sources and extent of polychlorinated biphenyls (PCBs) and other
compounds of concern in the soils and ground water and to identify pathways for migration of
these compounds of concern. The FS will be conducted to identify and evaluate the most

appropriate remedial action(s).

Prior to the execution of the ACO, Monsanto initiated a series of soil and ground-water
investigations to evaluate the potential impact to soils and ground water from past site activities.
In the late 1960’s and early 1970’s, heat-transfer fluid containing PCBs was disposed on the site.
The initial soil and ground-water investigations focused on the presence of PCBs in soils and
ground water at the site. However, other priority pollutants were also targeted during these

investigations,

From the earlier investigations, and in support of the ACO, Roux Associates, Inc. developed a
Remedial Investigation Work Plan (RI Work Plan), December 18, 1989, and a RI Work Plan-
Addendum I (Addendum I), May 18, 1990 and subsequently a Revised RI Work Plan-Addendum
II (Addendum II), May 5, 1991, presenting additional Roux Associates, Inc. Remedial

Investigation field activities to be performed. The RI Work Plan described potential data gaps
from the previous site investigations and identified specific target areas of concern for further
characterization based on past site operating practices. Five target areas of concern were
identified as former sumps, settling ponds, and disposal areas, the Acid Sump (AS),
Alkylphenol/Sterox Sump (APSS), Secondary Settling Pond (SSP), Tertiary Settling Pond (TSP),
and PCB Disposal Area (PDA).

The scope of work for the Remedial Investigation included:
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e Sampling subsurface soil to delineate the vertical and horizontal extent of the identified
areas of concern.

e Sampling surface soils within the targeted areas of concern and site background
(perimeter) locations.

e Monitoring air quality during investigative subsurface activities.
¢ Installing additional and abandoning improperly constructed monitoring wells.
e Evaluating seasonal and tidal fluctuations of ground water.

e Sampling ground water quarterly for 1 year to establish baseline conditions including an
evaluation of ground-water elevations, flow direction, and quality.

e Delineating the extent and character, if any, of separate-phase, floating organics
underlying the active process area.

¢ Conducting pumping tests to further define hydraulic parameters in both shallow and deep
water-bearing units (zones).

® Preparing a risk assessment to confirm migration pathways, identify receptors, and
determine the impact, if any, on human health and the environment.

This report presents the results of the Remedial Investigation conducted by Roux Associates, Inc.
Section 2.0 describes the environmental setting and Sections 3.0 and 4.0 present the site history
and the results of the previous site investigations, respectively. Sections 5.0 and 6.0 present a
description of the field activities and the results of the soils and ground-water investigations.
Section 7.0 describes additional activities with results including air-quality monitoring, a ground-
water well record search, an evaluation of potential off-site sources, and transport and disposal
of waste from subsurface activities. A risk assessment to evaluate potential impact to human

health is provided in Section 8.0. Section 9.0 presents the summary and remedial objectives.
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2.0 ENVIRONMENTAL SETTING
2.1 Site Location and Description

The Monsanto Kearny Facility is located on Pennsylvania Avenue in the town of Kearny,
Hudson County, New Jersey. The site is bordered by the Passaic River on the west, a Conrail
Railroad Yard on the north, and to the south and east by warehouses and trucking distribution

facilities (Figure 2.1).

Kearny is approximately 9.3 square miles in area. The Monsanto facility occupies
approximately 16 acres in Kearny Point, a highly industrialized area of Kearny. The plant site
is located on the east bank of the Passaic River, approximately 1.6 miles north of its confluence
with the Hackensack River at Newark Bay. Occupancy in the immediate area includes major

manufacturing, distribution, and transportation facilities.

The residential area of Kearny is located approximately 2 miles northwest from the plant with
an approximate population of 36,000. Harrison, with a population of approximately 12,250 is
also located approximately 2 miles west-northwest of the Monsanto facility. The closest
residential area, the City of Newark, is located approximately 1 mile west-southwest of the

facility, across the Passaic River.

The plant site was used as a rail yard prior to purchase and development by Monsanto in the
early 1950s. Current plant operations include the manufacturing of alkylphenols (AP) and the
warehousing and distribution of other Monsanto products. AP manufacturing occurs in the
production units located in the central region of the site. A present-day site plan is provided as

Figure 2.2.
2.2 Surrounding Land Use

The Kearny area is heavily industrialized with petroleum refineries, chemical plants, warehouses
and distributions centers, transportation facilities, electric transformer substations, power

generating stations, landfills, and related operations. Originally, the area was tidal marshlands
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which was reclaimed by artificial drainage and backfilling with dredge spoils and other material.
The Soil Conservation Service designates the property as "made land" (Soil Conservation
Service, 1987).

A Department well records search indicated the residential areas within a 1-mile radius of the
site are not serviced by public or domestic (private) supply wells. The town of Kearny is
supplied with potable water by the Kearny Water Department from the Wanaque Reservoir,
operated by the North Jersey District Water Supply Commission.

2.3 Regional Surface Water and Drainage

The Monsanto Kearny site is located on Kearny Point, a peninsula bounded to the west by the
Passaic River, to the east by the Hackensack River, and to the south by Newark Bay. The flow
direction of the two rivers is primarily to the south and all three bodies of water are tidally
influenced. Kearny Point is located in a low-lying tidal marsh area which is part of the New
Jersey Meadowlands. According to a National Wetlands Inventory (NWI) map (Jersey City
Quadrangle, October 1976), the Kearny Plant is not located on or adjacent to any wetlands and
is designated as "uplands". A wetland area is identified on the NWI map north of the site, along

the northern boundary of the Conrail train yard.

In the 1990 State Water Quality Inventory Report, the Department ranked the Lower Passaic
River as one of the poorest water qualities in the state due to intensive industrial development
of surrounding land, the presence of numerous waste-water discharges, including the Passaic
Valley Sewer Commission facility, and other non-point source runoff. The Department has
classified the Lower Passaic River as SE3 Waters representing the lowest classification of state
surface waters. The rating reflects the continued industrial use intended for the Newark Bay

area.

2.4 Regional Topography and Geology

The topography of this area of Hudson County is flat and low lying with elevations between sea

level and about 10 feet above mean sea level. The Monsanto Kearny site lies within the New
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Jersey Piedmont Lowlands (Newark Basin) Physiographic Province. It is underlain by
unconsolidated deposits with depths ranging from 60 to 100 feet below ground surface where
fractured shale bedrock of the Triassic Age Brunswick Formation is encountered. Reported
thicknesses of the unconsolidated deposits were based on a report from the State of New Jersey

Division of Water Policy and Supply (Nichols, 1968).

The unconsolidated deposits consist of Recent Age artificial fill, Quarternary Age fluvial mud
and silt with inclusions of peat and other organic materials, and occasional lenses of sand and
gravel. These sediments have been deposited on top of Pleistocene Age glacial till consisting
of poorly sorted gravels, sand, silts, clays, and glacio-lacustrine clay deposits which, in turn,
overlie the bedrock (Herpers and Barksdale, 1951).

2.5 Regional Hydrogeology

As discussed in the previous geologic description, the site overlies unconsolidated fluvial
sediments of Recent and Quaternary Age, unconsolidated glacial sediments of Pleistocene Age,
and the fractured shale of the Triassic Age Brunswick Formation. Each of these units in the
Lowlands are capable of yielding water to wells. The Recent deposits, which according to
referenced reports have a reported maximum thickness of 35 feet in the Lowlands are not
important sources of water. The permeability of these Recent Age sediments is relatively low.
In the lower reaches of the Passaic River, the ground water associated with the unconsolidated
fluvial deposits is brackish and may occur under both confined and unconfined conditions.
Direct recharge, of approximately 10 to 15 inches annually, is approximately Vs of the average

precipitation.

Ground water in the Pleistocene Age glacial deposits in the Lowlands also occurs under both
confined and unconfined conditions. Confined conditions occur where silts and clays overlie
sand and gravel water-bearing zones or where recent fluvial sediments have been deposited on
top of the glacial sediments. Ground-water yields are best from the sand and gravel glacial
deposits 1in areas of buried bedrock valleys (Nichols, 1968). In this type of strata, yields range
from 410 gallons per minute (gpm) to 1,593 gpm, and average 908 gpm. Recharge occurs

mainly by precipitation falling on outcrop areas or by leakage through overlying confining beds.
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In areas where the vertical component of ground-water flow is upward, some recharge may also

occur from the underlying and/or adjacent Brunswick Formation.

Rocks of the Brunswick Formation are the major source of ground water for the Lowlands.
Shales and sandstones, which make up the Brunswick Formation are capable of sustaining yields
that range from 35 gpm to 820 gpm with an average of 364 gpm (Nichols, 1968). Ground water
occurs in zones of high secondary porosity caused by weathering and the presence of joint and
fracture systems. These systems are generally oriented parallel to the strike of the formation
and can allow vertical as well as horizontal movement of ground water. The rock matrix is for
the most part impermeable. Confined and semi-confined ground water conditions occur within
the rock layers resulting from variations in fracturing and weathering or a combination of both.
Additionally, more than one water-bearing zone within the Brunswick Formation may occur.
In the Brunswick Formation, recharge to ground water is created by precipitation falling within

outcrop areas.

ROUX ASSOCIATES INC 2-4 MO06606J.10.3 6.91



850130179

3.0 SITE HISTORY

3.1 Products Manufacturing History

The Monsanto Kearny plant began process operations in 1955. A chronologic summary of

primary process operations is outlined in Table 3.1.

The plant first manufactured phosphoric acid and sodium tripolyphosphate (STP). These process
units were located in the eastern part of the plant site (Figure 2.2). Later in 1966, new
production units for each process (phosphoric acid and STP) were added. The operation of these

processes ended in 1985, with the units subsequently dismantled.

The manufacturing of Steroxes began in 1956, followed by the manufacturing of alkylphenols
(AP) in 1960. AP is currently manufactured on-site with the process units located in the central
portion of the site. Sterox production ended in 1990; the process units are adjacent to the AP

units.

The following subsections provide general process descriptions for each manufacturing process.
The information presented, including the raw and waste materials and disposal practices
associated with each chemical process, was gathered through historical file review and

interviewing plant personnel regarding site operations.

3.1.1 Phosphoric Acid Process

Phosphorous (P,) was received by railroad tank cars and unloaded into storage tanks. From the
storage tanks, phosphorous was pumped to the top of the burning tower and oxidized with air
to form phosphorous pentoxide (P,0s) gas (Figure 3.1). The hot P,0; gas would pass through
the bottom of the tower into a hydrator and absorber. Weak phosphoric acid (2% to 5%) was
sprayed into the hydrator to cool the hot gases which then continued toward the absorber. In
cooling the gases, the dilute acid was concentrated by evaporation, simultaneously supplying
water vapor for hydration of the P,05 gas formed in the burning tower. Weak acid sprayed in

the absorber reacted with the P,0 gas to form phosphoric acid (H,PO,). The acid was either
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pumped to storage tanks, pumped to a mix tank for food grade acid production, or pumped to
the process tanks for STP production. After leaving the absorber, the remaining P,0;s in the gas
steam was removed from the scrubber system with a weak acid spray. The P,O; was then

recycled through the process again.

3.1.2 Sodium Tripolyphosphate (STP) Process

In general, the process consisted of continuously mixing soda ash and phosphoric acid in varying

proportions, drying and calcining the mixture, and grinding the dried solids to produce STP.

Soda ash was received by either railroad hopper cars or by barge and stored in silos (Figure
3.2). The soda ash was fed by conveyor into three mixers, in series, and reacted with
phosphoric acid forming a mixture of sodium hydrogen phosphate (Na,HPO,) and sodium
dihydrogen phosphate (Na,H,PO,). Subsequently, the mixture was fed to a dryer where it was
steamed with hot gases (approximately 450°C). The gases provided sufficient heat to remove
all the free water as vapor from the mixture. The Na,HPO, mixture was sent to a toller mill

where the dried solids were ground to specified size and sent by elevator to storage bins.

From the storage bins, the solids were heated in the calciner to approximately 850°C to vaporize
chemically combined water to form Sodium Tripolyphosphate (NasP;0,,). The heat was supplied
by gases from the combustion of natural gas or fuel oil. The exhaust gases from the calciner
served as inlet gases for the dryer. Gases exiting the system were passed through exhaust

cyclones for dust removal.

The STP product was then cooled and fed by hopper into a mill which ground the product to the
desired granular or powdered size. The material was fed through cyclone separator and stored
in silos. The product was packed in 100 pound bags and shipped out in bulk either in trucks or

hopper cars.
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3.1.3 Alkylphenol Process

Alkylphenols are manufactured by reacting the appropriate olefin with phenol in the presence

of a catalyst. The process has three main steps: catalyst activation, alkylation, and distillation.

Phenol is received at the facility in tank cars or trucks and unloaded with a pump into the phenol
storage tank. Since phenol crystallizes at 40°C, the storage tank is maintained at 50 to 55°C.
The phenol storage tank is also maintained under nitrogen pressure because phenol is
hygroscopic (will absorb water from the air). The olefins (nonene and propylene tetramer) are
received in tank cars or trucks (and in the past, by barge) and are unloaded by a pump into

storage tanks.

In the activation step, the catalyst is activated before it is used in the process (Figure 3.3). The
catalyst is heated with toluene and phenol to drive out moisture. It is heated again with an
olefin, either nonene or propylene tetramer, and after the catalyst is cooled, it is dropped into
the reactor. Recently the activation step has been modified by using a dry catalyst to eliminate

the use of toluene for moisture removal.

Fresh phenol and olefin are pumped from storage under a controlled flow to begin the alkylation
process step. As the flow passes through the fixed bed reactor with the catalyst as the bed, the
phenol and olefin are partially converted to alkylphenol. The effluent from the reactor, the
alkylated liquor, consists of final alkylphenol product, unreacted phenol, olefin, low boiling and
high boiling alkylphenol. The liquor is filtered before going into the nitrogen blanketed
alkylated liquor tank.

The alkylated liquor is preheated and then fed into the phenol distillation columns. In the phenol
distillation column, the material is heated further until the low boiling fraction comes off
overhead as a vapor and is condensed and recycled tot he reactor tank. The higher boiling

fraction, the crude alkylphenol, comes off the bottom of the column as a liquid.

The crude alkylphenol is then fed into the product column after it had been preheated to 185°C.

Here again, the material is heated further to separate the final product from the high boiling
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fraction. The final product comes off overhead as a vapor. It is condensed and is fed into a
production day tank. The high boiling fraction is also a saleable stream and is maintained within
established quality specifications. It can also be recycled to the reactor if market conditions do
not warrant resale of the material. The high boiling fraction is a non-hazardous waste, shipped

off-site or used in fuel blending.

3.1.3.1 Past and Present Heat-Transfer System: PCB and Non-PCB Liquids

Where the temperatures above 100°C are necessary in the production of alkyphenols,
particularly in the distillation steps, a thermal liquid heat transfer system is used. In the past,
from 1960 to 1972, the heat-transfer fluid used in the thermal system which contained
polychlorinated biphenyls (PCBs), for their fire-resistant and relatively inert characteristics. The
system presently is charged with a non-chlorinated biphenyl fluid marketed under a Monsanto

trade name, Therminol 66.

The thermal liquid system is a closed recirculating system. It begins when the heat transfer fluid
is pumped into the heater or burner where it is heated to above 300°C. The fluid is circulated
into the process system and returns to the storage tank, to be pumped back into the burner and

recirculated again in order to maintain a steady temperature.

During a process upset, in 1967-68, the reactants accidentally mixed into the thermal circulating
system. Upon recirculating back into the storage tank, the fluid became gel-like according to
plant personnel. A disposal pit was excavated next to the control room and 2,000 gallons of
PCB thermal fluid was drained from the tank and heater through a trench dug to the disposal
area, referred to as the PCB Disposal Area (PDA) (Figure 3.4). The system tank was recharged
again with chlorinated biphenyl heat transfer fluid (PCB thermal fluid). When the system was
converted in 1972 to Therminol 66, a non-PCB fluid, the tank containing 2,000 gallons of PCB

thermal fluid was drained again in the same area next to the control room.

In 1981, a new 3,000-gallon tank was installed south of the burner and the old PCB/Therminol
tank was dismantled.
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3.1.4 Steroxes

Various ethoxylated alkylphenol products (Steroxes) were manufactured by reacting an
alkylphenol with ethylene oxide, in varying amounts, in the presence of potassium hydroxide as

a catalyst. The three basis process steps are reaction, neutralization, and filtration.

In the reactor preparation stage, the appropriate quantities of alkylphenol and ethylene oxide
were transferred from the storage tanks to separate weigh tanks (Figure 3.5). The temperature
in the AP weigh tank was raised to 100°C by applying steam to the coils. A 45% potassium
hydroxide (KOH) solution was added to the AP weigh tank. The mixture was heated to 160°C
for 1 to 1'% hours with agitation and a nitrogen purge to remove the water, and then transferred

to the reactor.

The dry alkylphenol-KOH mixture and ethylene oxide were then transferred from the weigh
tanks to the nitrogen-pressurized reactor. The total time required for the ethoxylation reaction
was approximately 3 hours. On completion of the reaction, the product was cooled and

transferred to the neutralization tank.

After the product had been transferred to the neutralization (filter feed) tank, carbon dioxide gas
and water was fed to the tank. The neutralized product was then steam heated to 125°C and
filtered. Initially, before the filtration process, a small amount of precoat material (filter aid)
was added to the precoat tank with a portion of the neutralized batch, and the mixture was
circulated to disperse the precoat. The feed was subsequently pumped out of the filter feed tank
through the filter to remove precipitated salts and back to the filter feed tank until the filtrate

runs clear. Once clear, the final products were pumped to storage.

Most raw materials were supplied by either rail or trucks; Ethylene oxide was received in tank
cars. The ethylene oxide unloading and handling operations were closed systems that are
maintained under nitrogen pressure to prevent vaporization and fire hazards. The 45%
potassium hydroxide (KOH) solution was received by tank truck and unloaded into the KOH
storage tank. On-site nitrogen bulk storage facilities were owned and maintained by the nitrogen

supplier. They consist of a liquid nitrogen storage tank and a nitrogen vaporizer. Carbon
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dioxide was received by tank truck and loaded into a pressurized liquid carbon dioxide storage
tank. The tank was owned and maintained by the supplier. Filter aid (cellulose base fibers) was
received in 25 pound bags and added as needed to the precoat tank by hand.

3.1.5 Other Products Manufacturing Activities

Other operations on site included extrusion of vinyl siding for a short period from 1967 to 1970.
In this operation of PVC pellets, which were shipped to the plant, were extruded through a die

to form the desired molding shape.

In 1976, a portion of the site became a corporate distribution/warehousing center for the eastern
region and began to warehouse and distribute alkylate, maleic anhydride, STP, and phosphoric

acid. These operations continue today.

3.2 Process Waste Streams and Disposal

In the production of phosphoric acid, activated carbon was added to the absorber to remove
impurities from the acid stream, and the crude acid was subsequently filtered before being
pumped to storage. Filter backwash containing the carbon was emptied into the Acid Sump
(AS), located west of the food grade acid storage tanks (Figure 3.4). This AS was operated
from 1955 until 1967 when it was backfilled and replaced with an aboveground "redwood" tank.
Filter backwash water was pumped from the sump/tank to the STP liquor holding tank and was
recycled into the STP process. The remaining filter cake was drummed and landfilled off-site.

The production of phosphoric acid ended in 1985.

Past disposal practices for the AP/Sterox production include the use of the former AP/Sterox
Sump (APSS) and settling ponds shown in Figure 3.4. The APSS received Sterox filter cake
and floor washwater from the AP/Sterox production area during maintenance operations. The
waste washwater entered the sump through concrete troughs under the process pumps servicing
the AP/Sterox structures. According to interviews with Monsanto employees, the area flooded
under heavy precipitation due to shallow water table conditions and relatively low permeable

soils. The APSS was connected by an underground clay-tile pipe to the SSP and TSP to catch
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overflow from the sump (Figure 3.4). The APSS was manually cleaned of settled solid wastes

with the solids transported off site to a landfill.

The APSS and SSP were operated from about 1960 to 1977. The larger TSP was operated from
about 1966 to 1970. Presently, washwater and other liquid wastes enter a holding tank south
of the AP Structure, the tank, is monitored under EPA guidelines and performance standards
established for the Organic Chemicals and Plastic and Synthetic Fibers Industry (OCPSF) before
being discharged to the sanitary sewer (POTW) (Figure 3.6). In addition, to control surface
flooding, the site has been improved by grading the area with trap rock. Other AP process
wastes are spent catalyst and spent light distillation ends. Both wastes are disposed off-site for

incineration.
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4.0 PREVIOUS SITE INVESTIGATIONS

Subsurface investigation activities began at the Monsanto Kearny Plant in the early 1970s and

extended through 1988. They were presented in detail in the Roux Associates, Inc., RI Work

Plan, December 18, 1989. The summary of activities and results, which preceded the Remedial

Investigation under the ACO, are presented in this section in the following chronology.

¢ Monsanto 1970s
e Monsanto 1982

1983
e Storch Engineers 1983

* OH Materials Corporation

1984
1985
¢ Monsanto 1985
e OH Materials Corp. 1986
1987
® Roux Associates, Inc. 1988

ROUX ASSOCIATES INC

Reviewed historical operating practices and
prioritized potential areas of concern.

Initiated plant program to assess subsurface
environmental quality and prevent future releases.

Installed 8 ground-water monitoring wells.

Collected 5 surface soil samples and drilled and
sampled 29 soil borings in the original PCB disposal
area.

Phase I: Drilled and sampled 10 soil borings in the
AP/Sterox process area. Installed and sampled four
ground-water cluster well sets and one single well.
Excavated 4 test pits in immediate area of cluster
wells.

Phase II: Conducted water-level gauging. Installed
and sampled 6 soil borings at secondary settling
pond.

Phase III: Excavated 13 test pits in the general
AP/Sterox process area.

Phase 1V: Installed and sampled 3 additional soil
borings. Conducted permeability testing.

Conducted ground-water sampling.

Conducted ground-water sampling. Implemented
interim remedial measures.

Conducted ground-water sampling.

Conducted ground-water sampling.
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4.1 Monsanto Initial Site Investigation

Based on review of historical plant operations, Monsanto identified several areas of concern
related to past plant operations. Subsurface investigations targeted potential areas of concern
including the APSS, SSP, and PDA (Figure 4.1).

During the 1970’s, as part of a plant program to address areas that potentially present an
environmental concern, Monsanto initiated an investigation at the Kearny plant to evaluate the
impact of the PCB heat-transfer fluid to soils and ground water in the PDA. The investigations

also targeted other potential source areas, i.e., APSS, SSP, and the AP/Sterox production area.

4.2 Monsanto Ground-Water Investigation

Monsanto conducted an initial hydrogeologic investigation at the Kearny plant in 1983. The
primary objective was to obtain general site hydrogeologic information by installing ground-

water wells.

In August 1983, 5 shallow wells were installed by HP Drilling Inc., a New Jersey certified
driller, and labeled OW-1 to OW-5, but designations were later changed to Wells 3 to 7 (Figure
4.2). Wells numbered 4, 5, and 6, were installed along the northern fence of the facility. Well
3 was installed southeast of the Sterox tank and Well 7 was installed southeast of the concrete
dike around the propylene tetramer tank. Subsequently, Wells 1, 2, and 8 were installed. Wells
1 and 2 are located northeast of the process areas. Well 8 is located southeast of the process
area and adjacent to the Passaic River. The well construction logs were presented in the RI
Work Plan, and repeated here because most of these wells (except Well 2) were monitored

during the Roux Associates, Inc. Remedial Investigation.

Wells 3 to 7 are approximately 10 feet deep and are cased with 4-inch diameter, Schedule 40,
PVC casing with 0.02 inch slotted screen at the bottom 5 feet of each well. The annular space
was packed with sand around the screen followed by bentonite and grout (telephone
communication with HP Drilling, Inc., 11/15/89). The wells were protected with a steel surface

casing and locking cap. The wells were developed by pumping each well for 1 hour using a
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centrifugal pump and yielded between 2 to 10 gallons per minute (gpm). Static water levels
ranged between 34 and 46 inches below ground surface. Three additional wells, identified as
Well 1, Well 2, and Well 8, were subsequently installed in a manner similar to Wells 3 through
7 (Figure 4.2). Construction details were not provided, these wells were field measured for total
depth. Wells 1 and 8 are approximately 10 feet deep. The total depth of Well 2 is

approximately 18 feet below ground surface. Well sampling is discussed in Section 4.4.2.

4.2.2 Assessment of Site Geology and Hydrogeology (1983-1988)

The following is an evaluation of the site geology and hydrogeology from the Monsanto, Storch
Engineering, and OHM remedial investigations from 1983 to 1986. The results of these

evaluations were useful to design the Roux Associates, Inc. Remedial Investigation.

Geology

Four lithologic units were described in the geologic logs from subsurface investigations. The
first unit was described between approximately O to 6 feet below ground surface, as fill material
composed of poorly sorted sand and gravel with silt. The second unit was described as a 5 to
8 foot thick layer of organic silts or peat extending between 11 and 14 feet below ground
surface. An approximately 12 foot thick layer of silty sand was noted between 11 and 28 feet
below ground surface. At 28 feet below ground surface a layer of organic silt and clay was
described. These observations were modified during the Roux Associates, Inc. Remedial

Investigation and are presented in Section 6.

Hydrogeology

Ground-water sampling and monitoring results were useful to evaluate ground-water flow and
ground-water quality. Other hydrogeologic characteristics including hydraulic conductivity,

permeability and hydraulic gradient were assessed during these site investigations.

Two water bearing zones were identified within 28 feet below ground surface. An unconfined

upper water-bearing zone, within the first lithologic unit and a semi-confined lower water-
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bearing zone within the third lithologic unit. The upper water-bearing zone was estimated to
flow south-southeast towards the Passaic River. The lower water-bearing zone was estimated
to flow to the south-east. Both water-bearing zones drained to the Passaic River. A hydraulic
gradient of 0.005 and 0.01 ft/ft was estimated for the upper and lower water bearing zones,

respectively. A ground-water flow rate of 0.03 feet per day was also estimated.

Slug tests and permeability tests were conducted by OHM to evaluate hydraulic conductivity of
the ground-water, which was estimated between 4 to 40 gallons per day per square foot. The

evaluation of water quality from these preliminary site investigations is presented in this section.

The results of the geologic and hydrogeologic assessments from the Roux Associates, Inc.

Remedial Investigation are presented in Section 6.
4.3 Storch Engineers Soil Borings and Sampling

The Storch investigation included three series of soil borings and sampling. The soil study
focused on the area east of the AP control room building where the heat-transfer fluid containing
PCBs had been disposed. The primary objective was to evaluate the presence or absence of
PCBs in the immediate area. Activities to collect and analyze the soil samples were described

in detail in the RI Work Plan and summarized below.

Twenty-nine soil borings (B-1 to B-29) were advanced by Jersey Boring, a certified New Jersey
driller, between September 1983 and February 1984. The boreholes were sampled at 2 foot
intervals with 2-inch diameter split spoons and analyzed at a New Jersey certified laboratory for
PCBs. Nineteen of the borings were advanced within a 25-foot radius of the PDA. Subsurface
borings were also advanced at four background locations approximately 50 feet north of the
PDA, along the northern property boundary. Three soil borings were advanced about 50 feet
west of the PDA and two bore holes were drilled about 150 to 200 feet southwest of the PDA.

The borings were drilled to 8 feet, with the exception of B-24 which was drilled to 12 feet, and
B-25 to B-29 which were drilled to 16 feet. Additionally, five surface soil samples (GS-1 to GS-

5), were collected at 1 foot below ground surface within the PDA and at background locations.
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The laboratory analysis of PCBs are presented in Table 4.1. The PCB distribution, presented
on the isoconcentration map (Figure 4.3 to 4.11), indicates that concentrations of PCBs are
highest within the PDA and decrease with distance from the PDA. The concentrations of PCBs
in the soil are highest at the surface and decrease at depths of 6 to 12 feet below ground surface.
An increase in PCB concentrations between 12 and 16 feet may have resulted from disturbances

during the 1979 soil excavation activities.

The PCB results from the Storch Engineering subsurface soils investigation were used to
partially delineate the vertical and horizontal extent of the PDA. The results are compared with

those of the Roux Associates, Inc. Remedial Investigation in Section 5.3.5.

4.4 OHM Soils and Ground-Water Activities

In 1984 OH Materials Corporation (OHM) was contacted by Monsanto to perform additional
environmental investigations. The OHM objectives continued to define site hydrogeologic
characteristics, determine the extent of PCBs in soil and ground water, and evaluate alternative
remedial responses. The investigation program occurred in four phases including well
installation, ground water monitoring and sampling, subsurface soils investigations (test pits and

soil borings), and free-phase floating product delineation.

The details of the phased investigation are presented chronologically in the RI Work Plan. For
this report the activities to evaluate ground-water and subsurface soil conditions are presented

as they relate to the Roux Associates, Inc. Remedial Investigation.

4.4.1 Previous Subsurface Soils Investigation (1983-1988)

The OHM subsurface soils investigations involved a phased approach which included drilling
10 shallow and deep soil borings in the AP/Sterox process area in September 1984. Also, 6 soil
borings were installed in December 1984 to analyze the soil for vertical and horizontal
distribution of PCBs. Additionally, four test pits were dug in October 1984, and 13 additional

test pits were subsequently excavated in June 1985 to delineate free-phase floating product. In
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Phase IV, three soil borings were drilled to test soil physical parameters for the installation of

a remediation system.

4.4.1.1 Phase I Shallow and Deep Soil Borings (September 1984)

Eight shallow (10 feet below ground surface) borings, S-1to S-8, and 2 deep (installed to 30 feet
below ground surface, but sampled only to a depth of 10 feet) borings, D-1 and D-2, were
drilled. The locations of the borings were distributed throughout the process area as shown in
Figure 4.2. The descriptions of soil borings and stratigraphy were presented in the RI Work
Plan. The analytical results of the samples are presented in Table 4.2. The results indicate that
PCBs occur at locations identified as former sumps and ponds and at the PDA at borings S-3,
S-4, and S-6. Also the highest concentrations of PCBs are identified at approximately 4 and 8

feet below ground surface, the estimated nominal bottom of settling ponds and sumps.

4.4.1.2 Test Pits and Sampling (October 1984)

Based on review of historical operations and observations of an oily residue in previous soil
samples, four test pits were excavated on October 3, 1984. The test pits were performed to

evaluate amounts and types of free-phase product.

Four test pits, TP-9, TP-10, TP-11, and TP-12, were excavated between 3 and 5 feet deep with
a backhoe, next to well couplets 9S and 9D, 10S and 10D, 11§, and 11D, and 12§ and 12D,
respectively (Figure 4.12). Test pits were kept open for at least one hour to obtain a grab
sample from the water surface, and in order to bias the sample towards nonaqueous phase
floating liquids. Approximately 3 inches of black, free-phase, floating organics accumulated in
TP-11. Aqueous samples were collected from each pit and sent to a certified New Jersey
laboratory for analysis of priority pollutant volatiles, metals, and PCBs. After samples were

collected, test pits were backfilled with excavated soil.

The analytical results presented on Table 4.4 indicate that PCBs were identified at 0.1 mg/kg
in sample TP-9 only. Arsenic, copper, selenium, and zinc were quantified between 0.05 and

0.72 mg/kg in the four samples. Several volatile organic compounds were identified at elevated
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concentrations in Sample TP-11, which contained the free-phase floating organics. These
compounds may be directly associated with raw materials and process products handled at the

AP/Sterox production area.

4.4.1.3 Phase II Soil Borings (November-December 1984)

The results of the OHM Phase I and Storch investigations indicate that soils within the
AP/Sterox process area, i.e., APSS and SSP, contain PCBs. In December 1984, OHM drilled
6 additional soil borings to a depth of 10 feet, labeled A through F, (Figure 4.13) to attempt to
define the areal extent of PCB concentrations associated with the APSS and SSP. Sampling and
analytical activities were described in detail in the RI Work Plan. The PCB results are presented
in Table 4.3. Concentrations decrease at 8 feet, or below the estimated nominal bottom of the

settling ponds.

4.4.1.4 Phase III Test Pits (June 1985)

Additional test pits (TP-1 to TP-13) were excavated (Figure 4.14) in June 1985 between 2'%4 and
4 feet deep. The pits were excavated to observe the extent of free-phase floating organics and
residue in the AP/Sterox area. Observations and odor were recorded, but no samples were
obtained. Surfacants appeared present by their foamy nature in TP-1, TP-2, and TP-3. Odors
and sheens were identified at TP-4 and TP-6 through TP-11. A distinct black organic layer was
reported at TP-12.

4.4.2 Ground-Water Investigation

The OHM investigation included well installation to monitor the shallow and deep ground-water
bearing zones. A sampling program was implemented to monitor components in ground water
periodically over a 3-year period. Subsequently, ground-water sampling was conducted by
Monsanto and Roux Associates, Inc. OHM identified some of the geologic and hydrogeologic
conditions of the water-bearing zones beneath the site. The well sampling activities and

preliminary geologic and hydrogeologic assessments are presented in the following sections.
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4.4.2.1 Ground-Water Well Installations (September and October 1984)

In September and October 1984, OHM installed four well couplets of monitoring wells. The
well couplets were located within 10 feet of each other; one to monitor the shallow water-
bearing zone (approximately 10 feet below ground surface) and one to monitor the deep water-
bearing zone (approximately 30 feet below ground surface). The well couplets were designated
0S and 9D, 10S and 10D, 11S and 11D, 12S and 12D. An additional well 3S was also installed.
The well locations are identified on Figure 4.12. Well installation was described in detail in the
RI work plan and presented again in this report because wells 9S, 10S, 11§, and 12S were
retained for use in the Roux Associates, Inc. Remedial Investigation. The shallow wells were
augured, without the collection of split-spoon samples except for 9S which was sampled
continuously. The retained borehole samples were analyzed for PCBs by a New Jersey certified
laboratory. The wells were constructed of 4-inch diameter flush joint, Schedule 40, PVC. The
bottom of the shallow wells were cased with 5 feet of 0.02 inch slotted screen. The annular
space of each well was backfilled with silica sand to 5 feet above the screen. Approximately
2 feet of bentonite was placed above the sand pack and then backfilled with natural soil. Each
well has a protective steel casing, locking cap, and a cement collar to prevent surface water

infiltration.

4.4.2.2 Monitoring Well Sampling (1984-1987).

From 1984 to 1986 ground water was sampled and analyzed on seven occasions. Two rounds
of ground-water sampling were conducted by Monsanto, four by OHM, and one by Roux
Associates, Inc. Samples were analyzed for PCBs and priority pollutants with some changes in
the parameter list from one sampling event to the next. The sampling and analytical procedures
were reviewed by Roux Associates, Inc. in detail and are presented in the RI Work Plan. The
results are presented in Table 4.5 to 4.11 and the following subsection summarizes the results

of ground-water analysis from 1984 to 1986.

PCBs were identified in Wells 9S and 9D at concentrations under 20 ppb. Volatile organic

compounds, which were typically identified, at concentrations of less than 10 ppb, included
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benzene, ethylbenzene, toluene, total xylenes, chloroform, and, 1,1,1 trichloromethane. The

occurrence of volatile organic compounds was inconsistent from one sampling event to the next.

Semi-volatile compounds were also detected at concentrations which varied from one sampling
event to the next. Compounds identified included acenaphthene, fluorene, fluoranthene,
naphthalene, phenanthrene, and pyrene. Phenolic compounds were identified in shallow and
deep wells for all the sampling events. Additionally, isomers of dichlorobenzene were detected
in Wells 10D and 11D in sampling events during 1986 and 1987.

4.4.3 Interim Remedial Measures

From the completed subsurface evaluation, OHM designed a recovery system and interceptor
trench to attempt to remediate environmental conditions at the site. Prior to the implementation
of the interim remedial measures, soil permeability testing and hydraulic conductivity was
completed. OHM began initial construction and implementation of the recovery system and
interceptor trench in 1986 and 1987. Due to problems associated with the installation of the well
points, such as well points screened to ground surface and clogged with bentonite packing, the

system was never operated and was subsequently disconnected.

A baffle drain/interceptor trench was designed as an alternative system. This passive system
consists of a carbon-steel trough placed perpendicular to ground-water flow to intercept floating
separate-phase organics. The trench is approximately 3 feet deep and has a perforated steel plate
on the upgradient side and a solid plate on the downgradient side. Ground water, along with
floating product, is intercepted in the trench and channeled toward one of three basins. The
basins are formed from 3-foot diameter reinforced concrete pipe set on end with gravel in the
bottom for drainage. Floating separate-phase organics can be skimmed or pumped from the
water surface within the trench and basins. Accumulations of separate-phase organics have not
been observed since trench installation and the basins are currently monitored and logged for

water levels and visual observations on a daily basis.
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4.5 Other Investigations

As part of their facility improvements, Monsanto upgraded the concrete tank dikes to minimize
the effect of any potential future spills. During excavation in September 1986 of the fuel tank
dike east of the AP/Sterox building, Monsanto observed an oily residue. The residue in the
material was evaluated by laboratory analysis to be a mixture of No. 6 and No. 4 fuel oil.
PCBs, metals, pesticides, and herbicides were not identified, and the samples were identified as

non-corrosive and non-reactive.

4.6 Summary of the Previous Site Investigations (1983 - 1988)

Subsurface investigations conducted at the Monsanto Kearny Plant, prior to the ACO and Roux
Associates, Inc. Remedial Investigation included the installation and sampling of soil borings,
test pits, and ground-water wells. These investigations focused on the evaluation of previously
identified areas of possible concern, including the former PDA and APSS and associated settling
ponds. The results of soil sampling allowed for extensive delineation of PCB-contaminated soils
and provided confirmation of suspected source areas. The area underlying the active production
units showed evidence of soil saturation by organic compounds used or produced at the plant;
however, there was no evidence of significant floating, separate-phase organic accumulation or

migration.

Hydrogeological investigations indicated the presence of two shallow water-bearing zones,
separated by a continuous confining peat and clay stratum. Permeability testing conducted at
the site indicates low hydraulic conductivities, and gauging data indicated ground-water flow
direction toward the Passaic River which serves as a local discharge boundary. Multiple ground-
water sampling events conducted at the site indicate no significant migration of PCBs and have
identified the possible presence of contamination from an off-site upgradient source, particularly

in the lower water-bearing zone.

Monsanto previously eliminated the use of PCBs or PCB-containing materials at the site and

upgraded active process areas to prevent any incidental release of process materials to the
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subsurface. In addition, an interceptor trench was installed along the downgradient edge of the

active process area to prevent possible migration of separate-phase organics.

The results of the previous site investigations provided background material to prepare the

direction of the Roux Associates, Inc. RI Work Plan.
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5.0 SURFACE AND SUBSURFACE SOILS INVESTIGATION

The extensive surface and subsurface soils investigation which had been previously conducted
at the Monsanto Kearny Plant provided data which identified three areas of concern; the PDA,
APSS and SSP. Roux Associates, Inc. also conducted a review of past practices and aerial
photographs to confirm the results of earlier site investigations. From this review two additional
areas of potential concern were targeted; the AS and TSP. Section 4 presented the potential

areas of concern in Figure 4.1.

Roux Associates, Inc. remedial soil investigation was established to further to delineate vertical
and horizontal extent of the impact within the targeted areas of concern. The subsurface soil
sampling strategy was established as a multiphased approach beginning with horizontal
delineation (at 4 to 6 foot depths; the estimated bottom of the sumps and pond) and subsequently
assessing the vertical extent of impacted soil. Additionally, the sampling included surface soil
throughout the process area, within the potential area of concern, and at four background
locations. The surface and subsurface sampling activities and results are presented in this
section. The Quality Assurance/Quality Control (QA/QC) procedures for field activities are
presented first, as they apply to the sampling.

5.1 Soil Sampling Quality Assurance/Quality Control Program
The field QA/QC program was performed in accordance with Department requirements as

described in the Hazardous Waste Programs’ Field Sampling Procedures Manual, February
1988.

The following QA/QC activities were performed in the field. Trip blanks accompanied volatile
organic sample containers from the laboratory to the field and back to the laboratory. The trip
blank consisted of laboratory-prepared, analyte-free water which was maintained under custody
during sampling, transport, and delivery. Field blanks, collected each day, were obtained by
pouring laboratory-supplied analyte-free water over a representative piece of field equipment

between decontamination and sampling. Additionally, sample material was collected from
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selected locations for matrix spike and matrix spike duplicate analyses. The results were used

to evaluate sampling and analytical precision, accuracy, and integrity.

Field and QA/QC samples were collected in laboratory-prepared sample containers. The
samples were collected, labeled, and wrapped in dedicated plastic bags. Volatile organic
samples were preserved with hydrochloric acid (HCL) at a pH of less than 2 and inorganic
samples were filtered in the field and similarly preserved using nitric acid (HNQO,). Samples
were stored in coolers at 4° C and custody forms were maintained for each shipment. A
custody seal was placed on the cooler prior to pick-up by the courier. Measurements and
observations, including the appearance and presence of odors were recorded in a bound

notebook.

Soil samples were retained for analyses and sent to ENSECO East, a New Jersey certified
laboratory (Certification No. 18725) via courier service at the end of each day. Phase I
analytical procedures followed the Department’s Tier I guidelines for analysis. Soil samples
collected during Phase II were analyzed following the Department’s Tier II guidelines with 10

percent of the samples analyzed by Tier I procedures.

Roux Associates, Inc. conducted a QA/QC data validation on a portion of the Tier I data from

Phase I soil sampling. A Data Validation Report - Soils Analysis, was submitted July 17, 1991
to the Department. At the Department’s request, analytical data packages will be held, until

requested. Laboratory procedures are presented in sections below,

5.1.1 Field Equipment Cleaning

The following field equipment procedures were followed, in accordance with Department

approval, for obtaining soil samples for laboratory use.

* Wash with non-phosphate detergent solution.
* Rinse with potable water.
* Rinse with distilled/deionized, analyte-free water.

* Rinse with a 10 percent nitric acid solution (if metals are to be analyzed).
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e Rinse with distilled/deionized, analyte-free water (if metals are to be analyzed).
* Rinse with methanol.

e Rinse with hexane.

e Air dry.

e Rinse with distilled/deionized, analyte-free water.

¢ Wrap equipment with aluminum foil until use.

QA/QC and equipment cleaning procedures were maintained through sampling and analytical

activities.

5.2 Subsurface Soil Sampling and Analysis

The subsurface soil sampling strategy was determined initially by reviewing the results of the
soil boring samples from previous investigations. The initial (Phase I) subsurface soil samples
were collected at depths of 4 to 6 feet below ground surface, the estimated nominal bottom of
the ponds and sumps. Sampling within the PDA followed a modified sampling strategy, which
included sampling between 16 and 30 feet below the surface. The sampling objectives, methods,
and results of PDA subsurface sampling will be addressed in Section 5.3.5. After the review

of the Phase I samples, the Phase 1I soils investigation was implemented.

In the RI Work Plan, the Phase II samples for vertical delineation had been planned at 8 to 10
feet and 15 to 17 feet intervals. The objective was to keep the soil borings above the peat layer.
After completing the Phase I investigation, this strategy was modified to collect soil borings
from the 9 to 11 feet interval. This modification was made because the Phase I soils

investigation indicated the peat and clay layer occurred at an average depth of 11 feet below the

surface.

The proposed Phase II soil sampling activities were presented to the Department in a draft
Addendum II, March 4, 1991. The Department approved the Addendum II with modification
in a letter April 1, 1991. Roux Associates, Inc. submitted a Revised Addendum II on May 3,

1991. The results of subsurface soil sampling for Phase I and Phase II sampling and analysis
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are presented in the following sections. Subsurface soil boring locations are presented on Figure

5.1.

5.2.1 Soil Sampling and Analytical Procedures

Soil borings were advanced to depths of 4 to 6 and 9 to 11 feet below ground surface, which
represent the estimated nominal bottom of sumps and ponds and the average depth of the peat
and clay lithologic unit, respectively. The sample identification is a combination of soil boring
location and depth interval of the sample. For example, the sample TSP-146 is taken from the
Tertiary Settling Pond (TSP), at soil boring location one (1) from a depth of 4 to 6 (46) feet.
Soil borings were continuously split spoon sampled, inspected, lithologically logged, and
screened with an Organic Vapor Meter (OVM) by Roux Associates, Inc. The geologic logs are
provided in Appendix A. Samples obtained at selected depths described below were retained
for laboratory analysis. The samples were collected using precleaned and wrapped split-spoons
at each location. Drilling augers used during soil sampling were steam-cleaned after drilling was

completed within the target area of concern.

Disposable gloves and pre-cleaned, stainless-steel spoons were used to extract soil samples from
the middle of the 2-foot long split spoons. The top and bottom 6 inches of the split-spoon
sample were discarded. Each sample was placed carefully into laboratory-supplied, pre-cleaned
and labeled sample containers for analysis. Samples for volatile organic analysis were collected
first and the remaining sample was composited by homogenizing in a pre-cleaned, stainless-steel
bowl before sample containers were filled. Samples were labeled and preserved following
procedures presented in Section 5.1. Laboratory analysis is described below for Phase I and

Phase II soil sampling.

5.3 Phase I Subsurface Soil Sampling and Results

During the Phase I sampling, 13 soil samples were obtained from the former sumps and settling

ponds at 4 to 6 foot intervals below grade.
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Three soil borings were located within and around the former AS, APSS, and SSP. Four soil
borings were located within and around the former TSP. Based on historic records, one soil
boring was located in the estimated downgradient direction of each former sump and settling
pond and the other soil borings were located within the estimated boundaries of the targeted

areas.

Each soil boring was continuously split spoon sampled for approximately 6 feet. The samples
were lithologically evaluated and logged, and tested with an OVM. A sample obtained from the
4 to 6 foot depth was retained for laboratory analysis.

Laboratory analytical procedures were presented to the Department in the RI Work Plan and
Addendum I and subsequently approved by the Department. The Department selected the Phase
I parameters from the USEPA Contract Laboratory Program (CLP). This included Target
Compound List (TCL) volatile organic compounds (VOCs), semivolatile organic compounds

(SVOCs), and PCBs. Target Analyte List (TAL) metals and cyanide were also included.

The analytical procedures specified identification of VOCs and SVOCs using EPA Methods 8240
and 8270, with a 30 compound library search for non-target compounds or Tentatively Identified
Compounds (TICs). The laboratory used EPA Method 8080 for PCBs and EPA SW-846
methods for Target Analyte List (TAL) metals and cyanide.

The sample results were examined, for the presence of compounds and concentrations at which
they occurred, to evaluate the horizontal extent of the areas of concern. Based on the results
which are discussed below, recommendations for Phase Il sampling are outlined in Section 5.4.

5.3.1 Tertiary Settling Pond Soil Boring Locations and Results

The former TSP is located in the western portion of the current production area on the site and

is labeled Area 1 on Figure 4.1. Locations of the soil borings in and around the TSP are

presented in Figure 5.2.
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Soil Boring TSP-1 was advanced within the estimated northeastern corner of the TSP. Soil
Boring TSP-2 was located by the estimated eastern boundary, and Soil Boring TSP-3 was located
within the estimated southwestern boundary. Soil Boring TSP-4 was advanced at an estimated
downgradient location (southwest) from the former TSP. The analytical results of Phase I
samples are provided on Tables 5.1 to 5.3 for organic TCL. The results for the inorganic TAL
analyses are presented in Table 5.4.

The target VOCs and SVOCs were not detected in the samples from the TSP, however PCBs
were detected. In Sample TSP-1, total PCBs were estimated at 11 milligrams per kilogram
(mg/kg). In other samples from the TSP, total PCBs were estimated at less than 4 mg/kg.

Results for inorganic analyses are positive for most of the TAL parameters. Common soil
components such as calcium, magnesium, potassium, and sodium are present. Also, heavy

metals including arsenic, chromium, lead, vanadium, and zinc were identified.

The results of the semivolatile and volatile TICs indicate that the compounds 1,1,3,3-tetraethyl
phenol, nonyl phenol, and 4-nonyl phenol were estimated at concentrations between
approximately 200 and 1,100 mg/kg in Samples TSP-1, TSP-2, and TSP-3. Total estimated
results for TSP-4 were 25 mg/kg of C-3 benzene. The TIC results are presented on Table 5.16.

In summary, the distribution of TCL and TIC volatiles, TCL and TIC semivolatiles, PCBs, and
metals do not indicate the former TSP as a potential area of concern. However, it is suspected
that an inlet from the former SSP may have drained to the southeast corner of the TSP.

Therefore, a sample was recommended for the Phase II investigation. (See Section 5.4).
5.3.2 Secondary Settling Pond Soil Boring Locations and Results
The former SSP, located within the current production area and west of the above-ground

storage tanks, is Area 2 on Figure 4.1. The locations of the soil borings advanced in and around

the SSP are presented on Figure 5.3.
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Soil Borings SSP-1 and SSP-3 were advanced along the estimated eastern and western boundaries
of the former settling pond. The Soil Boring SSP-2 was advanced just outside the estimated
southeastern corner of the boundary of the former settling pond. The original location of this
selected downgradient sample was modified due to limited access to the area. The analytical
results from Phase I are presented in Tables 5.5 to 5.7 for TCL organic analyses. The results

for inorganic TAL analyses are presented in Table 5.8.

The VOC toluene was identified in Sample SSP-1 at 58 mg/kg. Ethylbenzene was detected below
the instrument detection level and estimated at 2.3 mg/kg. The SVOC phenol was identified in
Sample SSP-2 at 140 mg/kg and estimated (below instrument detection) in Sample SSP-3 at 110
mg/kg.

PCB Aroclors 1248 and 1260 were identified in the samples. The results of the total PCB
concentrations were 323 mg/kg in Sample SSP-1, 48 mg/kg in Sample SSP-2, and 78 mg/kg in
Sample SSP-3. Previous soil boring sampling in the SSP area, summarized in the RI Work Plan
on Table 4.3, showed PCBs were detected at the 4 to 6 foot interval in Samples E and F at 1
mg/kg and 9 mg/kg, respectively (Figure 4.13).

Results for inorganic analyses are positive for most of the TAL parameters. Common soil
components such as calcium, magnesium, potassium, and sodium are present. Also, heavy

metals including arsenic, chromium, lead, vanadium, and zinc were identified.

Volatile TICs including C-9 hydrocarbon isomers, C-3 benzene, C-4 benzene, hydrocarbons,
and unknowns were identified at concentrations ranging between approximately 350 mg/kg in
Sample SSP-1 to 20,000 mg/kg in Sample SSP-3. The range for semivolatile TICs was between
approximately 13,000 mg/kg in Sample SSP-2 and 15,000 mg/kg in Sample SSP-3. The TICs
included 4-nonyl phenol, 4(1-methyl-1-1-phenyl) phenol, 4-dodecylphenol, C-3 benzene, C-4

benzene, hydrocarbon isomers, and unknowns.

The Phase I results indicate that the three SSP samples were probably obtained from within the

former settling pond. Based on these results, further confirmation sampling was recommended
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for vertical and horizontal delineation in Phase II. The locations of Phase II samples are

presented in Section 5.4

5.3.3 A/P Sterox Sump Soil Boring Locations and Results

The location of the former APSS is at the center of the current production area and near the AP
Structure. It is labeled Area 3 on Figure 4.1. The locations of the soil borings advanced in and

around the APSS are presented on Figure 5.4.

Soil Borings APS-1 and APS-3 were advanced along the estimated eastern and western
boundaries of the former sump. Soil Boring APS-2 was advanced at a location downgradient
of the APSS. This sample represents the proposed downgradient location based on the historic
records. Samples were obtained between 4 to 6 feet below grade. Analytical results from the
Phase I investigation are presented in Tables 5.9 to 5.11 for TCL organic parameters. Results

of TAL inorganic parameters are presented on Table 5.12.

The VOC analysis identified toluene at 2.5 mg/kg in Sample APS-1. Other VOCs were not
identified in the samples. The SVOC analysis identified phenol at 56 mg/kg in sample APS-1
and 840 mg/kg in sample APS-2. TCL semivolatiles were not identified in sample APS-3.

In the three samples, PCBs Aroclors 1248 and 1260 were identified. Total PCBs were 256
mg/kg in Sample APS-1; 708 mg/kg in Sample APS-2; and 14 mg/kg in Sample APS-3.
Previous results of soil boring sampling, conducted between 1983 and 1985 in the AP/Sterox
area, were first presented in the RI Work Plan and were summarized in Section 4. (Table 4.1
to 4.3). The results show that PCBs were detected at the 4 to 6 foot depth interval.
Concentrations of total PCBs were below the detection limit in Soil Borings B-23 and B, at 29
mg/kg in Soil Boring B-29, at 23 mg/kg in Soil Boring S-3, at 227 mg/kg in Soil Boring S-4,
at 46 mg/kg in Soil Boring A, at 14 mg/kg in Soil Boring C, and at 4 mg/kg in Soil Boring D.

Locations of these boreholes are presented on Figures 4.12 and 4.13.
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Results for inorganic analyses are positive for most of the TAL parameters. Common soil
components such as calcium, magnesium, potassium, and sodium are present. Heavy metals

including arsenic, chromium, lead, vanadium, and zinc were also identified.

The estimated TIC volatiles included C-isomer, C-9 hydrocarbon isomer, C-10 hydrocarbon
isomer, C-3 benzene, C-4 benzene, and unknowns. The same set of non-target compounds
(excluding the C-isomers) were also identified in the semivolatile TICs. In Sample APS-1 the
total volatile TIC concentration was 42 mg/kg and the total semivolatile TIC concentration was
862 mg/kg. In Sample APS-2 the total volatile TIC concentration was 753 mg/kg and the total
semivolatile TIC concentration was 1,421 mg/kg. In Sample APS-3, the total volatile TIC
concentration was 44 mg/kg. In Sample APS-3, total semivolatile TIC concentration was 519

mg/kg.

The sample results were examined to confirm the location of the estimated boundaries. The
sample results indicate that the boundaries of the estimated former sump to extend further south
and east than originally estimated. Therefore Soil Boring APS-1 and APS-2 represent the
nominal bottom of the former sump and that APS-3 is probably outside the sump boundary.

Based on these results, further confirmation (Phase II) sampling was recommended for vertical

and horizontal delineation. The locations of the proposed samples are presented in Section 5.4.

5.3.4 Acid Sump Soil Boring Locations and Results

The former AS is located to the southeast of the current production area and is labeled Area 4
on Figure 4.1. The locations of Soil Borings advanced in and around the AS are presented on
Figure 5.5. Soil Borings AS-1 and AS-2 were advanced along the estimated eastern and western
boundaries of the former sump. Soil Boring AS-3 was advanced immediately southeast of the
former sump boundary and represents the downgradient location, based on historic records.
Samples were retained between 4 to 6 feet below grade. Analytical results from the Phase |
investigation are presented on Table 5.13 for TCL organic parameters. Results of the TAL

inorganic parameters are presented on Table 5.14.
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The sample results were examined to evaluate if the results of Samples AS-1 and AS-2
characterized the nominal bottom of the former sump and if sample AS-3 represented the outside

boundaries of the former sump.

Organic compounds (VOCs, SVOCs, and PCBs) were not detected in the samples. The volatile
TICs were interpreted as unknowns with concentrations less than 2 mg/kg. The semivolatile
TICs were interpreted as unknowns with a concentration of less than 0.5 mg/kg in samples AS-2
and AS-3. Semivolatile TICs were not detected in sample AS-1. The results from the TAL
inorganic analyses occur at similar concentrations for all samples. As with the previous

samples, both natural soil constituents and some heavy metals were identified.

The results of this sampling indicate that additional sampling for vertical and horizontal

delineation would not be required in Phase II.

5.3.5 PCB Disposal Area Sampling Locations and Results

The investigation of the PDA was initiated in 1983 by Monsanto. A series of Soil Borings, B-1
to B-29 was conducted by Storch Engineering at intervals to 16 feet below ground surface. Soil
samples were obtained at 2 foot intervals for PCB analyses. Isoconcentration maps, prepared
by Roux Associates, Inc. for the RI Work Plan are presented in the previous section (Figure 4.3
to 4.11). These contour maps show PCB distributions at 2 foot depth intervals. They provided
information defining vertical and horizontal extent of the PDA. Roux Associates, Inc. drilled
two additional soil borings (PDA-1 and PDA-2) to a depth of 30 feet during the Phase I

investigation for confirmation of the previous results (Figure 5.1).

PCB analytical results from Storch Engineering’s investigation are provided on Table 4.1. The
29 soil borings were drilled to 16 feet below ground surface within the process area and former
PDA. Results indicate the Samples B-1 to B-9 and B-24 to B-27 probably represent the former
PDA and may define the horizontal extent of the former PDA. Most Storch Engineering soil
boring samples were obtained at 2 foot intervals between 0 and 6 feet below ground surface.
However, at Soil Borings B-24 to B-27 samples were analyzed between 0 and 16 feet below

ground surface and provided information to define the vertical extent of the former PDA.
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PCB concentrations within the former PDA were evaluated and elevated PCB concentrations
were observed in the upper 10 feet of subsurface soil. A range of PCB concentrations for each

depth interval is described below for the affected area.

Concentrations of PCBs in soils from samples taken at the 0 to 2 foot depth interval, ranged
from 2,700 mg/kg (B-27) to 36,000 mg/kg (B-6). PCB concentrations between 2 to 4 foot
interval ranged from 548 mg/kg (B-6) to 64,000 mg/kg (B-7). At the 4 to 6 foot interval, PCB
concentrations ranged between 412 mg/kg (B-16) and 507,000 mg/kg (B-2A). Between the 6
to 8 foot interval, PCB concentrations ranged from 680 mg/kg (B-27) to 82,000 mg/kg (B-5).
At the 8 to 10 foot interval, PCBs ranged from 97 mg/kg (B-24) to 5,400 mg/kg (B-26). PCBs
ranged from 63 mg/kg (B-25) to 130 mg/kg (B-24) at the 10 to 12 foot interval. At 12 to 14
foot interval, PCB concentrations ranged from 250 mg/kg (B-27) to 1,400 (B-25). Between the
14 and 16 foot interval, PCB concentrations ranged from 50 mg/kg (B-26) to 16,500 mg/kg (B-
25).

Roux Associates, Inc. soil borings were advanced to continue the vertical delineation of the
Storch Engineering investigation. Samples were collected at two foot intervals between 16 and
30 feet below ground surface. The results are presented on Table 5.15 and described below.
Soils sampled at the 18 to 30 foot intervals were composed of coarse sand and clay, and soils

sampled between at the 16 to 18 foot interval were made up of peat and clay.

Soil Boring PDA-1 was drilled within the center of the PDA boundaries, to 30 feet. PCB
concentrations at the 16 to 18 foot interval were 1,100 mg/kg. At the 18 to 20 foot interval
PCB:s totaled 6 mg/kg. Within the 20 and 22 foot interval, PCB concentrations were 52 mg/kg.
At the 22 to 24 foot interval, PCBs concentrations were 100 mg/kg. PCB concentrations were
92 mg/kg, at the 24 to 26 foot interval. At the 26 to 28 foot interval, PCBs were 88 mg/kg,
and at the 28 to 30 foot interval, PCBs were estimated at 32 mg/kg.

Soil Boring PDA-2 was drilled downgradient of the PDA boundaries to a depth of 30 feet and
samples were obtained between 16 and 30 feet below ground surface. PCB concentrations at
the 16 to 18 foot interval were 0.97 mg/kg. At the 18 to 20 foot interval PCBs totaled 6.5
mg/kg. Within the 20 and 22 foot interval, PCB concentrations were 7 mg/kg. At the 22 to
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24 foot interval, PCBs concentrations were 17 mg/kg. PCB concentrations were 4 mg/kg, at
the 24 to 26 foot interval. At the 26 to 28 foot interval, PCBs were 0.1 mg/kg, and at the 28
to 30 foot interval, PCBs were estimated at 0.5 mg/kg.

The results of the subsurface soils investigations within the PCB area indicate that the highest
PCB concentrations occur within the upper 8 feet of soil, which is composed of unconsolidated
fill and sand. Concentrations decreased with depth but increase at approximately 14 to 16 feet
below ground surface, which occurs at the bottom of the peat and clay unit. The peat and clay
unit provides some barrier to vertical movement of PCBs and other constituents, however some
vertical movement through the peat layer may have been caused by vertical conduits created

during previous subsurface investigations.

5.4 Phase II Subsurface Soil Sampling and Results

In the Phase II subsurface soils investigation, three targeted areas, APSS, SSP, and TSP,
required additional soils investigation to complete the horizontal and vertical delineation. Seven
soil borings were advanced to depths of 11 feet, the average depth of the peat and clay lithologic

unit. The location of the Phase II Soil borings are described in the following sections.

Sample identification of the Phase II samples follows the same naming and numbering sequence
as Phase I combining the soil boring location and depth interval. Parameters for sample analysis
followed a reduced, Department approved list for benzene, toluene, ethylbenzene, and total
xylenes (BTEX) and PCBs. Samples were analyzed for BTEX using EPA Method 8020 and
PCBs were analyzed by EPA Method 8080. The sampling QA/QC and equipment cleaning
procedures which were used during Phase I were also followed in Phase II sampling (Section
5.1).

The soil borings were continuously split spoon sampled and lithologically logged by Roux
Associates, Inc. Soils were also screened with an OVM. Samples obtained at depths described
below, were sent to ENSECO East for analysis, via courier service. The sample results are
presented in Tables 5.1 to 5.11 and are described below for each section. Isoconcentration

maps, in Figures 5.6 to 5.19 present distributions of the parameters within the areas of concern.
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5.4.1 Tertiary Settling Pond Soil Boring Locations and Results

One additional soil boring was drilled at the southeast corner of the former TSP. This soil
boring was drilled, at the request of the Department, to characterize the location identified as
a possible drainage inlet from the SSP. Soil Boring TSP-5 was located at the southeast corner
of the former TSP. The location of the Phase I and Phase II soil borings are presented in Figure
5.2.

Soil Boring TSP-5 was advanced to approximately 11 feet below ground surface which was the
average depth of the peat and clay lithologic unit. Soil samples were retained from the 4 to 6
foot interval to measure the estimated concentrations at the nominal bottom of the former settling

pond. A second sample was retained at a 9 to 11 foot interval.

5.4.1.1 Tertiary Settling Pond Results

The TSP-546 result for BTEX analysis was 25 mg/kg. Toluene was quantitated at 18 mg/kg,
ethylbenzene at 6 mg/kg, and total xylenes at 1 mg/kg. PCBs were identified in the sample as
Aroclor 1248 at 1.3 mg/kg and Aroclor 1260 at 1.4 mg/kg. Total PCBs were 2.7 mg/kg.

The results for TSP-5911 were lower than those in TSP-546, indicating a reduction in
concentrations with depth. In TSP-5911, BTEX, was detected at 2.5 mg/kg including 2 mg/kg
of ethylbenzene and 0.5 mg/kg total xylenes. Total PCB concentrations of 2.1 mg/kg included
1.2 mg/kg of Aroclor 1248 and 0.9 of Aroclor 1260.

The extent of the TSP is smaller than originally estimated, as shown on isoconcentration maps
(Figures 5.6 t0 5.9). The potential concern is concentrated near the estimated in-take pipe, i.e.,
TSP-5. The soil concentrations are lower at the TSP than at the SSP and APSS, indicating that

there may have been received less overflow from the TSP than had been originally estimated.
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5.4.2 Secondary Settling Pond Soil Boring Locations

Four Phase 1I soil borings were drilled at the former SSP to continue the vertical and horizontal
delineation. Soil Boring SSP-4 was located approximately 10 to 15 feet north of the Soil Boring
SSP-3. Soil Boring SSP-5 was located 10 to 15 feet southwest of Soil Boring SSP-1. Soil
Boring SSP-6 was located 10 to 15 feet south of the estimated downgradient boundary. Soil
Boring SSP-7 was located between SSP-1 and SSP-3. Locations of the soil borings are presented
in Figure 5.3.

Soil Borings SSP-4, SSP-5, and SSP-6 were advanced to approximately 11 feet below ground
surface, the average depth of the peat and clay lithologic unit. Soil samples were obtained from
the 4 to 6 foot interval to delineate concentrations at the estimated nominal bottom of the former
SSP. A second soil boring sample was obtained at the 9 to 11 foot interval to delineate the
vertical extent of the former SSP. Soil Boring SSP-7 was drilled to approximately 11 feet below
ground surface. A sample was retained between 9 to 11 feet to characterize concentrations of
target compounds vertically below the level of the pond bottom. The sample will provide
information on vertical migration of compounds identified in Phase I from Samples SSP-1 and
SSP-3.

5.4.2.2 Secondary Settling Pond Results

The Sample SSP-446 result for BTEX, totaled 4 mg/kg; consisting of approximately 3 mg/kg
ethylbenzene and 1 mg/kg total xylenes. PCBs occurred at approximately 20 mg/kg, which
included 3 mg/kg of Aroclor 1248 and 17 mg/kg of Aroclor 1260. Concentrations of BTEX and
PCBs decreased with depth, as indicated by results of Sample SSP-4911. Only total xylenes of
the BTEX group was identified at 0.8 mg/kg in Sample SSP-4911. PCBs at approximately 7.3
mg/kg included 0.6 mg/kg of Aroclor 1248 and 6.7 mg/kg of Aroclor 1260.

In Sample SSP-546, BTEX totaled 1.4 mg/kg, including toluene at 0.4 mg/kg, ethylbenzene at
0.8 mg/kg, and total xylenes at 0.2 mg/kg. The PCB concentration of 200 mg/kg consisted of
Aroclor 1260. The concentrations of BTEX increased slightly while PCBs decreased at the 9
to 11 foot interval. In SSP-5911, BTEX occurred at 4.2 mg/kg, consisting of benzene at 0.3
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mg/kg, ethylbenzene at 1.8 mg/kg, and total xylenes at 2.1 mg/kg. PCBs were identified at 6
mg/kg for Aroclor 1248 and 75 mg/kg for Aroclor 1260, with a total of 81 mg/kg PCBs.

For Sample SSP-646 BTEX was identified at 6.5 mg/kg, consisting of benzene at 0.3 mg/kg,
toluene at 0.8 mg/kg, ethylbenzene at 3.2 mg/kg and total xylenes at 2.2 mg/kg. PCBs occurred
at 55 mg/kg, including 41 mg/kg for Aroclor 1248 and 14 mg/kg for Aroclor 1260. For Sample
SSP-646, BTEX was identified at 6.5 mg/kg, consisting of benzene at 0.3 mg/kg, toluene at 0.8
mg/kg, ethylbenzene at 3.2 mg/kg, and total xylenes at 2.2 mg/kg. PCBs occurred at 55 mg/kg,
including 41 mg/kg for Aroclor 1248 and 14 mg/kg for Aroclor 1260. In Sample SSP-6911
concentrations of BTEX and PCBs decreased. The BTEX concentration of 4.2 mg/kg consisted
of benzene (0.4 mg/kg), toluene (0.4 mg/kg), ethylbenzene (2.7 mg/kg) and total xylenes (0.9
mg/kg). PCBs were identified at 0.2 mg/kg for Aroclor 1248 and 0.5 mg/kg for Aroclor 1260,
with a total of 0.7 mg/kg of PCBs.

Soil Boring SSP-7 was drilled between Soil Borings SSP-1 and SSP-3 (Phase I) to evaluate the
potential vertical extent beneath the two borings. A sample was only collected at the 9 to 11
foot interval. The results of both BTEX compounds and PCBs are lower in Sample SSP-7911
than in Samples SSP-146 and SSP-346. In Sample SSP-7911, BTEX was 5.4 mg/kg consisting
of benzene at 0.2 mg/kg, toluene at 3.8 mg/kg, ethylbenzene at 0.8 mg/kg, and total xylenes
at 0.6 mg/kg. PCBs were identified at 1.5 mg/kg for Aroclor 1248 and 5.3 mg/kg for Aroclor
1260, totaling 6.8 mg/kg of PCB:s.

Isoconcentration maps (Figures 5.10 to 5.13) have been prepared for the 4 to 6 and 9 to 11 foot
depths. Results of Soil Boring E and F, from previous investigations, are included to estimate
the extent of the settling pond boundaries. The results also show that the horizontal extent of
the former area of concern is more extensive at the 4 to 6 foot depth i.e., the nominal bottom
of the settling ponds, than at the 9 to 11 foot interval. The boundaries appear to be cone-
shaped; decreasing with depth. Also, the delineation shows that the distribution of PCBs is

greater than that of the volatile organic compounds.
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5.4.3 AP/Sterox Sump Soil Boring Locations and Results

Three Phase II soil borings were drilled at the former APSS to continue to delineate the vertical
and horizontal extent. Soil Boring APS-5 was located approximately 5 to 10 feet south of Soil
Boring APS-2. Soil Boring APS-4 was located approximately 5 to 10 feet west of Soil Boring
APS-1. Soil Boring APS-6 was located between Soil Borings APS-1 and APS-3. Locations of

the original Phase I and proposed Phase II soil borings are presented on Figure 5.4.

Soil Borings APS-4 and APS-5 were advanced to approximately 11 feet below grade, which is
the estimated depth of the peat and clay unit. Soil samples were obtained from the 4 to 6 foot
interval to delineate concentrations of target compounds at the estimated nominal bottom of the
former sump. A second sample was retained at the 9 to 11 foot interval to delineate the vertical
extent of the former sump. The 4 to 6 foot sample results provided information of the horizontal

and, to a limited extent, the vertical extent of the former sump.

Soil Boring APS-6 was advanced to approximately 11 feet below grade and a sample was
retained between approximately 9 and 11 feet. This sample, located between Phase I Soil Boring
APS-1 and APS-3, provides information on vertical migration of compounds identified during

Phase I, in Samples SSP-1 and SSP-3.

5.4.3.1 AP/Sterox Sump Results

The APS-446 result for BTEX, totaled approximately 22 mg/kg, consisting of 17 mg/kg toluene,
3 mg/kg ethylbenzene, and 2 mg/kg total xylenes. PCBs occurred at 8.3 mg/kg consisting of
5.7 mg/kg of Aroclor 1248 and 2.6 mg/kg of Aroclor 1260. The concentrations of BTEX
decreased with depth; however, PCBs occurred at the same concentrations. In Sample APS-
4911, BTEX totalled approximately 4 mg/kg, including toluene at 3 mg/kg, ethylbenzene at 0.5
mg/kg, and total xylenes at 0.5 mg/kg. PCBs totalled 8.3 mg/kg, consisting of both Aroclor
1248 at 5.5 mg/kg and Aroclor 1260 at 2.8 mg/kg.

In Sample APS-546, BTEX totalled 4.2 mg/kg, consisting of 2 mg/kg toluene, 1.7 mg/kg
ethylbenzene and 0.5 mg/kg total xylenes. PCBs totalled 111 mg/kg including 83 mg/kg of
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Aroclor 1248 and 28 mg/kg of Aroclor 1260. Concentrations of BTEX and PCBs decreased at
the 9 to 11 foot interval. BTEX was estimated at approximately 0.9 mg/kg toluene. PCBs
totalled 1.9 mg/kg consisting of 1.4 mg/kg of Aroclor 1248 and 0.5 mg/kg of Aroclor 1260.

Soil Boring APS-6 was drilled between samples APS-1 and APS-2 (Phase I) to evaluate the
potential vertical extent between the two boring locations. A sample was collected between the
9 to 11 foot interval. The results of BTEX are slightly higher in Sample APS-6911 than for
Samples APS-146 (2.5 mg/kg) and APS-246 (ND). The results for PCBs are lower in Sample
APS-6911 than for the corresponding Phase I samples, APS-146 (256 mg/kg) and APS-246 (708
mg/kg).

Isoconcentration maps (Figures 5.14 to 5.17) are presented for the 4 to 6 foot and 9 to 11 foot
intervals. Where results for previous borings A, B, C, D, E, F, S-3, S-4, B-23, and B-29 were
available, they were also used to estimate the extent of the former sump boundaries. The
potential area of concern decreases from the 4 to 6 foot interval to the 9 to 11 foot interval.

Also, the maps show that extent of PCB distribution is greater than that of BTEX.

5.4.4 Acid Sump

There were no additional Phase II subsurface soils investigations conducted within the Acid
Sump area. Isoconcentration Maps were prepared for the 4 to 6 foot depth interval for Phase

I soil borings (Figures 5.18 and 5.19).

5.5 Summary of Phase II Soil Boring Results

The locations of eight soil borings drilled in the Phase II subsurface sampling were selected to
complete the horizontal and vertical delineation of three areas of concern, including the APSS,
SSP, and TSP. Although previous results indicate the PDA as a potential area of concern,
additional sampling was not conducted, because extensive previous sampling in this area
provided estimates of the boundaries. Also, the AS was not sampled again, because the Phase

I results indicated that additional sampling was not necessary.
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The Phase II TSP sampling concentrated on the area in the southeast corner of the former
settling pond that had been suspected as a pipe inlet from the SSP. One soil boring, sampled
at 4 to 6 feet and 9 to 11 feet detected PCBs and VOCs in both samples, with lower
concentrations at the 9 to 11 foot interval. The analytical results were lower in the samples from
the TSP than from the SSP and AP/SS, suggesting that the overflow to the TSP may have been
less frequent than first estimated.

At the SSP, four additional Phase 1I soil borings were drilled and samples were collected at 4
to 6 and 9 to 11 foot intervals. The PCB and VOC concentrations also decreased with depth.
The results of soil borings E and F from previous investigations were used to interpret the extent
of the former settling pond. The former sump may be larger and extend further to the west than

originally estimated.

Three additional soil borings were drilled within and around the APSS. The PCB and VOC
concentrations decrease with depth, as they did with both the TSP and SSP. The
isoconcentration maps indicate a cone-shaped area of concern. The results of the Roux
Associates, Inc, soil borings, and the results of several soil borings from previous site
investigations (B-23, B-29, A, B, C, D, S-3, and S-4) were used to interpret the former sump
boundaries. The actual sump boundaries of the APSS appear to extend further to the southeast

than originally estimated.

5.6 Surface Soil Sampling and Analytical Procedures

At the request of the Department’s Bureau of Environmental Evaluation and Risk Assessment
(BEERA), 18 surface soil samples were obtained on May 22, 1990. The sampling was part of
the Phase I soil sampling strategy. The Department requested additional surface soil sampling
in Phase II of the investigation, with a reduced list of parameters and sampling location. The
sampling procedures are presented below, followed by Phase I and Phase Il sampling activities

and results.
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5.7 Phase I Surface Soil Sampling Locations, Procedures, and Results

The Phase I soil sampling locations were selected by the Department to target specific areas
which included areas within the production and background locations as described below:
¢ Acid Sump (ACD),
® AP/Sterox Sump (APSS),
¢ Secondary Settling Pond (SSP),
e Tertiary Settling Pond (TSP),
e PCB Disposal Area (PDA)
¢ AP Structure or Building (APS),
e Sterox Structure (SSS), and
¢ Background Locations :
-Well couplet 10S and 10D,
-Well couplet 14S and 14D,
-Former Well 2§, and
-Well 168S.

Figure 5.20 presents the locations of these targeted surface soil sampling points. The soils near
the PDA and fuel oil tank, APS, SSS, and APSS were of particular concern to the Department.
This is because thin layers of free-phase, floating product had been observed in test pits near
these locations during the OHM on-site investigation. A non-viscous floating product was

reported by OHM in test pits near the APS, SSS, and APSS.

The surface soil sample designations, for example APS-SS-01 were assigned as follows: To
identify the sampling area (APS); to distinguish the sample as a surface soil sample (SS); and
to identify the specific sample location (01).

5.7.1 Surface Soil Sampling and Analytical Procedures

Surface soil samples were obtained beneath a gravel layer spread over the unpaved surfaces of

the process area. Two samples were obtained at each targeted area and one sample was
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obtained from each background location, where a thinner gravel layer occurred. The gravel
layer was cleared away and soil was then composited and collected at a depth of O to 6 inches
below the gravel layer. A sample for volatile organic analysis was subsequently collected at a

6 to 12 foot depth.

Samples were collected using pre-cleaned and wrapped stainless-steel trowels and spoons. The
field equipment cleaning followed procedures outlined in the RI Work Plan, Addendum I, and
Addendum II. QA/QC procedures were described earlier in this Section.

The samples were labeled and preserved as described in Section 5.1. The samples were sent via
courier service to Enseco East Laboratory. Laboratory analysis included volatile organic
compounds by USEPA Method 8240, semi-volatile organic compounds by USEPA Method
8270, PCBs by USEPA Method 8260, and inorganic metal and cyanide by USEPA SW-846
methods. The USEPA Contract Laboratory Program (CLP) list of parameters was analyzed by

the above methods, as required by the Department.
5.7.2 Phase I Surface Soil Sampling Results

The analytical results of the surface soil samples are provided on Tables 5.17 to 5.21. The
VOCs (Table 5.17) identified above the detection levels included acetone, ethylbenzene,
tetrachloroethane, trichloroethene, toluene, and total xylenes. Acetone, detected in blanks, was
subtracted from the sample results. VOCs were detected in APS-SS 01, from the APS; SSS-SS-
01 and SSS-SS-02, from the SSS; and TSP-SS-01 from the former TSP.

Thirteen SVOCs (Table 5.18) identified above detection levels included anthracene;
benzo(a)anthracene; benzo(b)fluoranthene; benzo(a)pyrene; benzo(b)fluoranthene;
benzo(g,h,1)perylene; butyl benzyl phthalate; chrysene; fluoranthene; phenanthrene; phenol;
pyrene; and 1,2,4 trichlorobenzene. Bis (2-ethylhexyl) phthalate was identified in laboratory
blanks and was subtracted from the sample result. SVOCs were identified in six samples
including three samples from the background locations B02-SS-01, B10-SS-01, and B16-SS-01;
two samples from the SSP, SSP-SS-01; SSP-SS-02; and sample TSP-SS-01, from the TSP.
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PCBs (Table 5.17) were identified in every surface soil sample at ranges from 0.7 mg/kg in
Sample B16-SS-01 to 2,500 mg/kg in Sample PDA-SS-01. PCBs were identified as Aroclor
mixtures 1248 and 1260.

Inorganic parameters, including metals and cyanide (Table 5.19), were identified in all sampling
locations and at similar concentrations. However, the results were highest for heavy metals such

as arsenic, chromium, vanadium, and zinc within the process area.

The results of the identified organic compounds are discussed below for each sample. Also, the
results of Tentatively Identified Compounds (TICs) from the library search (Tables 5.20 and
5.21) from the VOC and SVOC analyses are presented.

5.7.2.1 Surface Soil Sample Results - Acid Sump

Two surface soil samples were collected within and around the ACD. Sample ACD-SS-02 was
collected within the estimated boundaries of the former sump; ACD-SS-01 was collected outside
the boundaries. Only PCBs were detected in these samples. Total PCBs in Sample ACD-SS-01
were 5.3 mg/kg, consisting of 0.7 mg/kg of Aroclor 1248 and 4.6 mg/kg of Aroclor 1260. In
Sample ACD-SS-02, PCBs were identified only as Aroclor 1260 at 4.2 mg/kg.

Volatile TICs identified in Sample ACD-SS-01 included an unknown at 0.1 mg/kg and in Sample
ACD-SS-02 totaled 0.3 mg/kg for 1H-indene,2,3-dihydro-1,1,3. Semivolatile TICs in Sample
ACD-SS-01 totalled 4 mg/kg, including heptachloro 1,1-biphenyl at 0.3 mg/kg, hexachloro 1,1-
biphenyl at 0.2 mg/kg, sulfur, mol. (S8) at 0.2 mg/kg, and unknowns at 3.3 mg/kg. In Sample
ACD-8S-02, SVOC TICs included 257 mg/kg of benzene substitutes and 57 mg/kg of unknowns
for a total of 314 mg/kg.

5.7.2.2 Surface Soil Sample Results - AP/Sterox Sump

At the former APSS, Sample APSS-SS-02 was collected within the estimated boundaries of the
former sump and Sample APSS-SS-01, was collected outside the sump boundaries. Only PCBs
were detected. In sample APSS-SS-01, PCBs totaled 4.7 mg/kg, including 1.2 mg/kg of Aroclor
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1248 and 3.5 mg/kg of Aroclor 1260. Total PCBs in Sample APSS-SS-02 were 159 mg/kg
including Aroclor 1248 at 120 mg/kg and Aroclor 1260 at 39 mg/kg.

Volatile TICs identified in Sample APSS-SS-O1 included 12.8 mg/kg including C-10
hydrocarbons, C-9 hydrocarbons, and 6 mg/kg of unknowns. In Sample APSS-SS-02, 6 mg/kg
of unknowns were estimated. Semivolatile TICs identified in Sample APSS-SS-01 totalled 123
mg/kg of unknowns. In Sample APSS-SS-02, 21 mg/kg of pentachloro, 1,1 -biphenyl, 15 mg/kg
tetrachloro, 1,1-biphenyl, and 378 mg/kg unknown acid ester, and 1,524 mg/kg of unknowns

were identified.

5.7.2.3 Surface Soil Sample Results - Secondary Settling Pond

Sample SSP-SS-02 was collected within the boundary of the former SSP and Sample SSP-SS-01
was collected outside the estimated boundary. Both SVOCs and PCBs were detected in these
samples. In Sample SSP-SS-01, phenol was the only SVOC identified at 2.8 mg/kg. PCB
Aroclor 1260 was detected at 16 mg/kg. In Sample SSP-SS-02, SVOCs 1,2,4 trichlorobenzene
1.3 mg/kg, chrysene at 0.7 mg/kg, and phenanthrene at 0.9 mg/kg, were detected. PCB
Aroclor 1260 was detected at 85 mg/kg.

Volatile TICs were estimated at 0.1 mg/kg of unknowns in Sample SSP-SS-01 and 1.5 mg/kg
of unknowns in SSP-SS-02. Semivolatile TICs from Sample SSP-SS-01 totaled 70 mg/kg,
including, unknowns at 54 mg/kg, C-1 benzene at 1 mg/kg, heptachloro,1,1-biphenyl at 4
mg/kg, hexachloro,1,1-biphenyl at 5 mg/kg, hydrocarbon at 3 mg/kg, sulfur, mol.(S8) at 2.3
mg/kg and unknown acid esters at 1| mg/kg. In Sample SSP-SS-02, total semivolatile TICs
included 88.5 mg/kg, consisting of unknowns at 54 mg/kg, bimethyl naphthalene at 1.2 mg/kg,
heptachloro, 1,1-biphenyl at 9.4 mg/kg, hexachloro,1,1-biphenyl at 11.7 mg/kg, hydrocarbon at
6.4 mg/kg, octachloro,1,1-biphenyl at 2 mg/kg, and tetrachlorobenzene at 3.5 mg/kg.

5.7.2.4 Surface Soil Sample Results - Tertiary Settling Pond

At the TSP 2 samples were collected within the boundaries of the former settling pond. VOCs,
SVOCs, and PCBs were detected in Sample TSP-SS-01. The VOC tetrachloroethane was

ROUX ASSOCIATES INC 5-22 MOO06606J.10.3 6.91



850130219

detected at 0.03 mg/kg and trichloroethane was identified at 0.01 mg/kg. The SVOC
benzo(b)fluoranthene was detected at 1.7 mg/kg. Total PCBs were 15.5 mg/kg, including 7.5
mg/kg Aroclor 1248 and 8 mg/kg Aroclor 1260.

Volatile TICs in sample TSP-SS-01 totalled 0.1 mg/kg for C-14 H-20 0-2 Isomer. In sample
TSP-SS-02, 0.4 mg/kg of unknowns were estimated. Semivolatile TICs in Sample TSP-SS-01
totalled 50.3 mg/kg, consisting of unknowns at 41 mg/kg, 4-nonyl phenol at 3 mg/kg, C-15 and
C-20 isomers at 2 mg/kg, and unknown acid esters at 4 mg/kg. In TSP-SS-02 763 mg/kg of

unknowns were identified.

5.7.2.5 Surface Soil Sample Results - PCB Disposal Area

Two samples were collected within the area of the former PDA. Sample PDA-SS-01 was
collected within the area of the boundaries. Sample PDA-SS-02 and duplicate Sample PDA-SS-
03 were collected near the PDA boundary. Only PCBs were detected.

Total PCBs for Sample PDA-SS-01 was 2,500 mg/kg, consisting only of Aroclor 1248. PCB
concentrations in Sample PDA-SS-02 were 2.5 mg/kg, consisting of Aroclor 1248 at 1.6 mg/kg
and Aroclor 1260 at 0.9 mg/kg. In Sample PDA-SS-03 Aroclor 1248 was detected at 1.7
mg/kg.

Volatile TICs in Sample PDA-SS-01 totalled 20 mg/kg, consisting of 17 mg/kg unknowns and
3 mg/kg dimethyl naphthalene isomer. In Sample PDA-SS-02 and Sample PDA-SS-03, 0.1
mg/kg were estimated as unknowns. Semivolatile TICs were estimated at 2,207 mg/kg in
Sample PDA-SS-01, including 1,551 mg/kg of tetrachloro,l,1-biphenyl, 514 mg/kg of
pentachloro, 1,1-biphenyl and 42 mg/kg of hexachloro 1,1-biphenyl. In Sample PDA-SS-02 108
mg/kg of semivolatile TICs were estimated, including 1H-indene, 2.3-dihydro-1,1,3, at 55
mg/kg, 4-(1,1,3,3-tetramethylbutyl)-phenol at 5 mg/kg, C-20 isomer at 2 mg/kg, unknown acid
esters (4 mg/kg), other unknowns at 42 mg/kg. Semivolatile TICs in Sample PDA-SS-03
totalled 177 mg/kg, including butyl 1,2-benzenedicarboxylic acid (6.6 mg/kg), C-3 benzene (6
mg/kg), nonyl phenol (3 mg/kg), and unknowns (161 mg/kg).
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5.7.2.6 Surface Soil Sample Results - AP/Sterox Structure

Two samples were collected within the area of the APS, Sample APS-SS-01 and Sample APS-
SS-01. In sample APS-SS-01, VOCs and PCBs were detected. The VOCs included toluene at
71 mg/kg and xylenes at 17 mg/kg. PCB Aroclor 1248 was identified at 6.4 mg/kg. In Sample
APS-SS-02 only PCBs were detected at 32 mg/kg in Sample APS-SS-01.

Volatile TICs for Sample APS-SS-01 totalled 7,071 mg/kg, including 4,691 mg/kg unknowns,
2,100 mg/kg of C-10 hydrocarbon isomer, and 280 mg/kg of C-14 H-20 O-2 isomer. In Sample
APS-SS-01, volatile TICs totalled 517 mg/kg including 502 mg/kg of unknowns and 15 mg/kg
of C-14 H-20 O-2 isomer. Semivolatile TICs for Sample APS-SS-01 totalled 2,360 mg/kg,
including 1,487 mg/kg of unknowns, 128 mg/kg of unknown acid esters, 85 mg/kg of C-4
benzene, 68 mg/kg of C-3 benzene, 310 mg/kg of 4-nonyl phenol, 230 mg/kg of 4-(1,1,3,3-
tetramethylbutyl)-phenol, and 52 mg/kg of 4-(1-methyl-1-phenylethyl)-phenol. In Sample APS-
SS-01, 10,516 mg/kg of semivolatile TICs were identified, including 7146 mg/kg of unknowns,
720 mg/kg of unknown acid esters, 2,140 mg/kg of nonyl phenol and 510 mg/kg of 4-(1,1,3,3-
tetramethylbutyl)-phenol.

5.7.2.7 Surface Soil Sample Results - Sterox Structure

Two samples were collected within the area of the Sterox Structure, Sample SSS-SS-01 and
Sample SSS-SS-02. In both samples, VOCs and PCBs were detected. In Sample SSS-SS-01 the
VOC ethylbenzene was identified at 1.2 mg/kg. PCBs totaled 2.4 mg/kg., including 1.3 mg/kg
of Aroclor 1248 and 1 mg/kg of Aroclor 1260. In Sample SSS-SS-02 toluene was detected at
0.13 mg/kg. PCB:s total 2.8 mg/kg, including 1.7 mg/kg Aroclor 1248 and 1.1 mg/kg Aroclor
1260.

Volatile TICs at the Sterox Structure for Sample SSS-SS-01 included 110 mg/kg of C-3 benzene,
12 mg/kg of C-4 benzene, 8 mg/kg of C-9 hydrocarbon isomer, and 25 mg/kg of unknowns. A
The total was 155 mg/kg total volatile TICs. In Sample SSS-SS-02, the volatile TICs totaled
5 mg/kg of unknowns. The semivolatile TICs for Sample SSS-SS-01 were estimated at 25
mg/kg, including 20 mg/kg of unknowns, 1 mg/kg of unknown acid ester, 2 mg/kg of 4-phenyl-
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bicyclohexyl, and 2 mg/kg of dodecyl phenol. The estimated total for Sample SSS-SS-02 was
3,230 mg/kg of unknown semivolatile TICs.

5.7.2.8 Surface Soil Sample Results - Background Samples

The four background samples are designated B02-SS-01, B10-SS-01, B14-SS-01, and B16-SS-01.
VOCs were not identified in the background samples. SVOCs were identified in Samples B02-
SS-01, B10-SS-01, and B16-SS-01. PCBs were identified in all four background samples. The

analytical results are described below.

In Sample B02-SS-01, the SVOCs butyl benzyl phthalate and fluoranthene were each identified
at 1 mg/kg, for a total of 2 mg/kg. Aroclor 1260 was identified at 3.6 mg/kg. Volatile TICs
totalled 2.3 mg/kg including butylhepthylbenzene and unknowns. Semivolatile TICs totalled 9

mg/kg including unknowns, hydrocarbons, and C-20 H-12 isomers.

In Sample B10-SS-01, there were approximately 47.5 mg/kg of total SVOCs, including
benzo(a)anthracene at 7 mg/kg, benzo(a)pyrene at 8§ mg/kg, benzo(b)fluoranthene at 10 mg/kg,
benzo(g,h,i)perylene at 4.5 mg/kg, chrysene at 7 mg/kg, fluoranthene at 1 mg/kg and pyrene
at 10 mg/kg. Total PCBs in Sample B10-SS-01 were 6.7 mg/kg including, 1.4 mg/kg of
" Aroclor 1248 and 5.3 mg/kg of Aroclor 1260. Volatile TICs were not detected. Semivolatile
TICs totalling 27 mg/kg included 10 mg/kg of unknowns, 11 mg/kg of substituted benzenes, and
6 mg/kg of C-20 H-12 isomers.

In Sample B14-SS-01, total PCBs were 99 mg/kg, including Aroclor 1248 at 79 mg/kg and
Aroclor 1260 at 20 mg/ kg. Volatile TICs were not detected. Semivolatile TICs included 7,267
mg/kg of unknowns and 1,100 mg/kg of 4-nonyl phenol. '

In sample BI16-SS-01, SVOCs totaled 27 mg/kg, including anthracene at 2 mg/kg,
benzo(a)anthracene at 2.5 mg/kg, benzo(a)fluoranthene at 4 mg/kg, benzo(g,h,i)perylene at 1
mg/kg, chryzene at 2.5 mg/kg, fluoranthene at 6 mg/kg, benzo(a)pyrene at 2 mg/kg,
phenanthrene at 3 mg/kg, and pyrene at 4.5 mg/kg. Aroclor 1248 totalled 0.7 mg/kg. Volatile
TICs were not detected. Semivolatile TICs totalled 12 mg/kg, including C-20 H-12 isomer at
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1.5 mg/kg, hydrocarbon at 2.5 mg/kg, sulfur, mol. (S8) at 2.5 mg/kg, and unknowns at 5.3
mg/kg.

5.7.3 Summary and Recommendations from the Phase I Surface Soil Sampling

The Phase I surface soil results were presented to the Department in the Draft Phase 1 of Phase

II Remedial Investigation Report, October 1990. The Department directed additional surface
soil sampling in their April 1, 1991 response comments to the Remedial Investigation Work Plan
Addendum II, March 1991 at locations B10-SS-01 and B16-SS-01 for the polycyclic aromatic
hydrocarbons (PAHs).

The Department had expressed specific concern for a list of potentially carcinogenic PAHs, e.g.,
CaPAHs, described in the ICF Clement, Inc. (1988) report prepared for USEPA. This
document lists both priority and non-priority pollutants described as CaPAHs. The priority
pollutants listed in the report include benzo(a)pyrene, benzo(b)fluoranthene, benzo(a)anthracene,
benzo(k)fluoranthene, dibenz(a,h)anthracene, chrysene, and indeno(1,2,3-cd)pyrene. Most of
these compounds were identified in the semivolatile analyses of surface soil samples. None of

the non-priority pollutants listed in the report were identified in the library search.

The Department required additional sampling and analysis where the total CaPAHs exceeded 10
mg/kg in Phase I. The sampling and analysis of these samples (B10 and B16) is presented in
Section 5.8.

5.8 Phase II Surface Soil Sampling Results

The Phase II surface soil sampling at B10-SS-02 and B16-SS-02, followed the same procedures
and protocol as the Phase I sampling. The sampling took place on March 21, 1991. At location
B16-58S-02, a duplicate sample was taken and labeled BO3-SS-02. It was sent to the laboratory
as a blind field duplicate. The laboratory, Enseco East, analyzed the samples by USEPA

Method 8270 for semivolatile analysis, with a modified list of parameters, including only PAHs.
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The results of the sample are presented on Table 5.22. The table also presents total
concentrations of PAH, and CaPAHs.

5.8.1 Results for Sample B-10 and B-16

In Sample B10-SS-02 the total PAHs were 9 mg/kg, which included only CaPAH, chrysene.
Therefore, there were 9 mg/kg CaPAH. In the Phase I' sample at this location, there had been
14 mg/kg CaPAHs at this location and had included benzo(a)pyrene at 7 mg/kg,
benzo(b)fluoranthene at 10 mg/kg, and chrysene at 7 fng/kg. The identification of total CaPAHs
is similar; however the parameters differed. This is probably due to the nonhomogeneous nature
of the soil and to the variable ambient conditions which are a possible source of the PAHs at

these background locations.

In Sample B16-SS-02 total PAHs were 32 mg/kg with 15 mg/kg of CaPAHs, including
benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, and chrysene. In the Phase I sample
at this location, only benzo(a)pyrene had been detected above the detection level at 5.5 mg/kg.
Other CaPAHs had been estimated below the detection level. Variability of analytical results

appears to be due to homogeneity of soils and ambient conditions.

The duplicate of Sample B16-SS-02, e.g. B03-§S-02, had 116 mg/kg of total PAHs. Of this
total, there were 85 mg/kg of CaPAHs identified. There is a 114 percent difference (%D)
between the result of the total PAH analyses for samples B16 and duplicate sample B03. Also,
there is a 140 percent difference between the results for the CaPAH parameters in the duplicate

sample. These differences may substantiate the observation that the soils are not homogeneous.
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6.0 GROUND-WATER INVESTIGATION

To characterize the ground water for the Kearny Monsanto site a comprehensive hydrogeologic
study was performed. The study was designed from Roux Associates, Inc.’s review of previous
hydrogeologic investigations, well logs from neighboring sites, and references on regional

geology and hydrogeology.

The components of the hydrogeologic assessment for the remedial site investigation were

outlined in the RI Work Plan, Addendum I and II and are highlighted below:

* Ground-Water Monitoring Well Installation,

¢ Ground-Water Monitoring Well Abandonment,

¢ Monitoring Well Elevations Survey Relative to Mean Sea Level,
¢ Evaluation of Site Geology and Hydrogeology,

e (Observation Point Installation,

¢ Separate-Phase Organics Delineation in Ground Water,

¢ Ground-Water Level Elevation Measurement and Evaluation,

¢ Water-Bearing Zone Recovery Tests,

¢ Seasonal and Tidal Fluctuations of Ground-Water Elevations, and

¢ Ground-Water Quality Evaluation and Compounds Delineation in Ground Water.

The activities conducted for the hydrogeologic assessment and the results are presented in the

following section.

6.1 Ground-Water Monitoring Well Installation and Abandonment

To obtain information on site hydrogeology, ground-water monitoring wells were installed at
selected locations on the site to provide data on ground-water constituents and characteristics.
Some of the pre-existing wells used in previous investigations (see Section 4) were sampled
during this investigation. Other pre-existing wells were abandoned due to unsuitable well
integrity or condition. Roux Associates, Inc. installed additional wells to replace abandoned

wells and to expand the ground-water monitoring network. The following discussion presents
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information on wells retained from previous site investigations, and wells abandoned and

installed during this investigation.

6.1.1 Historic Well Installation and Abandonment

The construction design and monitoring results for the wells retained from previous site
investigations were discussed in Section 4. The following section describes the wells which were

retained or abandoned. The well locations were presented on Figure 4.2.

Monsanto conducted previous hydrogeologic investigations at the Kearny Plant beginning in
1983. HP Dirilling, Inc., a New Jersey-certified well driller, was contracted by Monsanto to
install eight shallow ground-water monitoring wells (MW). The wells were drilled in the upper
water-bearing zone to a maximum depth of 18 feet below ground surface and designated MW-1S
through MW-8S, with the S indicating shallow depth. Four wells, MW-1S, MW-4S, MW-5S,
and MW-6S were installed at the northern site boundary, along an east-west transect. MW-3§
was installed east of the Sterox tanks, MW-7S was installed adjacent to the southeast corner of
the large western tank dike, and MW-2 was installed approximately 200 feet north of the guard
house at the entrance to the facility, and subsequently abandoned in 1990. MW-8S was installed

south of the process area on the edge of the Passaic River.

In 1984 nine additional ground-water monitoring wells were installed by O.H. Matenals of
Findlay, Ohio, a New Jersey certified well driller. Ground-water monitoring well couplets,
MW-9D and MW-9S, MW-10D and MW-10S, MW-11D and MW-11S, MW-12D and MW-12S
were installed. The deep (D) wells were drilled to approximately 30 feet below ground surface,
with the D designating deep wells. The paired shallow (S) wells were installed to approximately
10 to 12 feet below ground surface. An additional deep well, MW-3D, was installed adjacent
to the existing shallow well MW-3S. These well locations were probably selected to monitor

site hydrogeologic conditions beneath the process area and at an upgradient and downgradient

point.
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6.1.2 Roux Associates Inc. Well Installation and Abandonment

To perform an evaluation of ground-water quality and hydrogeology, Roux Associates, Inc.
identified pre-existing wells to be retained and selected additional locations for well installation.
Fourteen new ground-water monitoring wells were installed in May 1990 by a New Jersey
licensed well driller from Empire Soils Investigations, Inc. under the supervision of a geologist
from Roux Associates, Inc. Well locations are presented on Figure 6.1. Ten deep wells (with
D designations) were installed to evaluate the lower water-bearing zone and four shallow wells
(with S designations) were installed to evaluate the upper water-bearing zone. Three well
couplets (MW-13S and MW-13D, MW-14S and MW-14D, MW-15S and MW-15D) were
installed downgradient of the process area and potential areas of concern. Monitoring well
couplet MW-13S and MW-13D is located southwest of the former TSP; monitoring well couplet
MW-14S and MW-14D is south-southwest of the production area and west of the warehouse;
and monitoring well couplet MW-15S and MW-15D is located west of the former AS.

Three additional deep monitoring wells, MW-6D, MW-7D, and MW-8D were drilled adjacent
to existing shallow monitoring wells, creating three new monitoring well couplets. Monitoring
well MW-7D is located southwest of the process area. The location of MW-8D was selected
to monitor the lower water-bearing zone as it discharges to the Passaic River. MW-6D,
northwest of the TSP, serves to provide some background information on ground-water quality
of the lower water-bearing zone. One shallow monitoring well, MW-16S, was installed in the

northwest comer of the facility, at a background location.

Five existing wells from previous investigations, MW-9D, MW-10D, MW-11D, MW-12D,
MW-2, were abandoned at the Department’s request. These monitoring wells had penetrated
the confining unit of peat and clay, and had been installed without adequate grout or double
casings. The pre-existing wells were abandoned by overdrilling, removing the steel and
polyvinyl chloride (PVC) casing, and sealing the boreholes with grout, according to Department
requirements for well abandonment. The wells were replaced (except MW-2) with deep, double-

cased monitoring wells, as described below.
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Well Installation

The new wells installed during the site investigation were continuously split-spoon sampled and
lithologically logged by a Roux Associates, Inc. geologist. Split-spoon samples and drill cuttings
were screened for the presence of volatile organic vapors using a photoionization detector.
Copies of geologic logs for each monitoring well boring can be found in Appendix A. The wells
were completed with at least 2 feet of protective steel casing extending above grade, except for
MW-9D, MW-15S and MW-15D, which were flush mounted at the ground surface. The wells
were equipped with a locking cap. Existing wells on site were developed after new well
installation activities were completed. The well installation varied for deep and shallow well

installation, as described below.

Upper Water-Bearing Zone

Shallow ground-water monitoring wells (MW-13S, MW-14S, MW-15S and MW-16S) were
installed in accordance with the Department’s specifications for unconsolidated monitoring wells
(Appendix B-1). An 8-inch, outer diameter, hollow-stem auger was used to install each shallow
monitoring well. The shallow well borings were drilled to a depth of 10 to 15 feet below
ground surface without breaching the confining peat and clay unit. The shallow wells were
completed using a 4-inch diameter, Schedule 40, PVC casing with 0.020-inch slotted well
screen. The lengths of well screens vary from 7 to 10 feet due to variations in the depth to the
top of the peat and clay confining unit. The well screens in the shallow wells did not bridge the
water table, as will be explained in Section 6.3. Construction details for each shallow
monitoring well installed under the supervision of Roux Associates, Inc. are presented in

Appendix C.

Lower Water-Bearing Zone

A total of 10 deep ground-water monitoring wells were installed in accordance with the
Department’s monitoring well specifications for confined, unconsolidated, water-bearing zones
(Appendix B-2). A mud-rotary drilling method was used to install the deep ground-water
monitoring wells (MW-8D, MW-9D, MW-13D, MW-14D, and MW-15D) to stabilize the
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boreholes. The drilling mud stabilizes and prevents the collapse of sands into the borehole.
Five wells (MW-7D, MW-6D, MW-10D, MW-11D, and MW-12D) were installed using a

combination of hollow-stem auger and mud-rotary drilling techniques.

After each borehole was advanced to the peat and clay layer, an 8-inch, outer diameter steel
casing was driven 1 to 3 feet into the confining unit. The steel casings were grouted and
allowed to set overnight and then drilled through the peat and clay confining unit. A 4-inch
diameter, Schedule 40, PVC inner casing with 10 feet of 0.020-inch slotted well screen was
installed through the outer steel casing, into the lower water-bearing unit, to depths ranging
between 26 and 30 feet below ground surface. Construction details for each deep ground-water
monitoring well installed under the supervision of Roux Associates, Inc. are presented in

Appendix D.

6.1.3 Monitoring Wells Survey

On August 22, 23, and 29, 1990 the monitoring wells were surveyed relative to mean sea level.
The top of the inner PVC casing (excluding the cap), top of outer steel protective casing, and
ground surface adjacent to the well were surveyed to the nearest hundredth foot (+0.01 foot)
by Robert W. Ent, a New Jersey-licensed surveyor. Points on top of the steel and PVC casings
were marked for future ground-water elevation measurements. Copies of the Department’s

monitoring well certification Forms A and B for each well are presented in Appendix E.

6.2 Site Geology and Hydrogeology

6.2.1 Site Geology

Subsurface investigations conducted to date by Monsanto and Roux Associates, Inc. have
indicated the presence of at least four distinct geologic units beneath the site. Multiple borings
were drilled and logs prepared to characterize the stratigraphy of the unconsolidated sediments
below the site. Geologic literature shows that the site stratigraphy is typical for the area. Site-
specific geologic cross sections are provided in Figures 6.2 to 6.4. Geologic logs of well

borings and soil borings are presented in Appendix A.

ROUX ASSOCIATES INC 6-5 MO06606J.10.3 6.91



850130229

The four stratigraphic units are described as follows:

e The first unit consists of 2 to 7 feet of fill material, underlain by silty medium to coarse
sand with gravel. From the surface of the site, the first unit ranges in thickness between
7 and 10 feet. This unit is thinnest adjacent to the Passaic River located on the southwest

boundary of the site and is thickest in the central part of the site.

* The second stratigraphic unit consists of peat and clay. It begins at an average depth of
12 feet below ground surface. This unit ranges in thickness between 5 and 8 feet. Itis
thickest adjacent to the Passaic River. It has a very low permeability and is considered
a confining unit. Prior to the time this site was reclaimed for industrial use, this may

have been the original ground surface.

e The third stratigraphic unit consists of coarse sand with some silt and gravel. It begins
at an average depth of 18 feet below ground surface. This unit has an average thickness

of approximately 10 feet across the site and is thickest on the eastern portion of the site.

¢ The fourth stratigraphic unit, encountered at approximately 28 feet below ground surface,
consists of alternating silt and clay laminations which form thin light and dark colored
bands. This stratified deposit is typical of sediments deposited by glacial meltwater in
lakes (glacio-lacustrine deposits) during the end of the Pleistocene Ice Age. Review of
well records of ground-water wells within 1 mile of the site and regional geologic
literature indicates that the thickness of this Pleistocene age lacustrine clay varies from
30 to 50 feet. This unit has a very low permeability and is considered a hydraulic barrier

between the recent fluvial sediments and Triassic age bedrock.

6.2.2 Site Hydrogeology

Hydrogeologic and subsurface investigations conducted by Monsanto and Roux Associates, Inc.
have indicated the presence of two water-bearing zones within the upper 30 feet of sediment,
separated by a continuous, confining unit of peat and clay. A relatively impermeable boundary

of silt and clay lies below the two water-bearing zones.
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The water-bearing zones are not sources of drinking water due to the shallow depth to the upper
water-bearing zone and the saline characteristics of the lower water-bearing zone. Both water-
bearing zones discharge to the Passaic River, which is tidally influenced, fluctuating within a

few feet of mean sea level.

The upper water-bearing zone occurs within the first lithologic unit of fill material and coarse
sand. It is a partially saturated and unconfined water-bearing zone. The water table occurs
between 2 to 4 feet below ground surface. In the upper water-bearing zone a tidal influence has

been observed during high tides.

The lower water-bearing zone occurs within the third lithologic unit consisting of coarse sand
with some silt and gravel. The unit is completely saturated with water and confined between
two semi-permeable lithologic units. The static head rises above the overlying peat and clay
unit, which separates the upper and lower water-bearing zones. A distinct tidal influence was
observed from continuous water-level measurements. Furthermore, ground-water chemistry

shows elevated concentration of constituents of saline water.

6.3 Observation Points for Monitoring Floating Product

To delineate the extent of the free-phase, floating product observed during previous test pit
investigations within the production area, observation points bridging the water table of the
upper water-bearing zone were installed. The observation points will be used only to

characterize floating, free-phase product.

The observation points were required in addition to monitoring wells in order to bridge the water
table. The monitoring wells were constructed with screens below the water table to adhere to
the Department’s rules on well installation. Therefore, the Department authorized the

installation of observation points bridging the water table to measure free-phase floating product.

Nine observation points were installed as described in the following table. Figure 6.5 provides

the point locations.
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Observation Point # Area of Concern to be Monitored
OB-A Secondary Settling Pond (SSP)
OB-B Nonene/Phenol Tank Farm and AP in-process tanks
OB-C Former location of PCB storage tank and existing AP structure (destroyed)
OB-D AP structure/Sterox structure
OB-E AP storage tanks
OB-7 SSP, Nonene/Phenol Tank Farm, MW-78
OB-9 Fuel oil tank and PCB disposal area
OB-11 AP in-process tanks and MW-11S8 and 11D
OB-12 Sterox structure and MW-12S and 12D

The observation points were installed to approximately 6 feet below ground surface with a 4-
inch, hollow-stem auger and constructed of 2-inch diameter, Schedule 40, PVC, 0.02-inch
slotted well screen. The observation points will be abandoned after the delineation of the

floating product. Results of the observation point gauging are below.

6.3.1 Delineation of Separate Phase Floating Product

Each observation point was periodically gauged to monitor for the presence of free-phase
floating product. Table 6.1 summarizes the results of each gauging event. Floating product was
detected only in observation point OB-9, located next to the aboveground fuel oil tank and the
product volume was insufficient to collect for analysis. Separate-phase product was observed
in OB-A and OB-D in June 1990, and in OB-D during August and September 1990; oil sheens

were not observed in the observation points after September 1990,

6.4 Ground-Water Elevation Measurements

Ground-water levels were measured prior to each ground-water sampling event. Additionally,
water-level measurements were obtained during surveying and prior to the initiation of the tidal
influence study. An electronic water-level probe was used to measure the depth to water from
the surveyed measuring points in wells during each sampling event. The elevation measurements

were converted to values relative to mean sea level. These measurements provided data to
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calculate ground-water elevations. These measurements were subsequently used to determine

the direction of ground-water flow.

The 15 monitoring wells in the upper water-bearing zone were gauged in June, August,
September, December, 1990 and March, 1991. The eleven lower water-bearing zone monitoring
wells were gauged on June, August, September, and December, 1990, and April, 1991. The
ground-water elevations were subsequently used to determine ground-water flow directions and
hydraulic gradients in both water-bearing zones for each gauging event. Also, vertical potential

gradient between the two water-bearing zones was estimated.

6.4.1 Ground-Water Elevation Measurement Results

Ground-water elevation measurements from monitoring wells are presented in Tables 6.2a and
6.2b for the upper and lower water-bearing zones, respectively. Well Monitoring Logs for each

gauging event are presented in Appendix F.

Upper Water-Bearing Zone

Water-level measurements were collected for the upper water-bearing zone in June, August,
September, and December 1990 and March 1991. Ground-water level elevation contour maps,
presented in Figures 6.6 through 6.10, were constructed for each gauging event using the data
provided in Table 6.2a.

The contour maps indicate that ground-water flow direction in the upper water-bearing zone is
from the northeast to the southwest with discharge to the Passaic River. During periods of high
precipitation and correspondingly high ground-water elevation, a “"mounding" effect was
observed within the active process area. This mounding effect causes local variations in flow
patterns within the upper water-bearing zone. These variations in flow may be controlled by
several factors including the heterogeneity of the fill material, irregular rainfall infiltration, and

surface ponding.
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Hydraulic gradients within the upper water-bearing zone vary across the site. Hydraulic
gradients are steepest within 50 feet of the Passaic River and are relatively low throughout the
remainder of the site. Based on the water level elevation maps in Figures 6.6 through 6.1.0,
hydraulic gradients in the vicinity of the Passaic River are generally approximately 0.05 feet per
foot. Hydraulic gradients throughout the remainder of the site are generally approximately 0.004

feet per foot.

The hydraulic gradient of the upper water-bearing zone was calculated for each ground-water

level gauging event from areas of high ground-water levels to areas of low ground-water levels:

Lower Water-Bearing Zone

Water-level measurements were collected for the lower water-bearing zone in June, August,
September, and December 1990 and on April 1991. Ground-water level elevation contour maps,
presented in Figures 6.11 through 6.15, were constructed for each gauging event using the data
provided in Table 6.2b. The contour maps indicate that ground-water in the lower water-bearing

zone flows from the northeast to the southwest, toward the Passaic River.

A plot of water level elevations versus distance from the river is shown in Figure 6.16 for
monitoring wells MW-10D, MW-11D, and MW-13D. The water level elevations in Figure 6.16
were collected on August 30, 1990 at high tide and low tide during the midday tidal cycle. The
data is contained in Appendix G and is summarized in Table 6.3.

As shown in Figure 6.16, the water level surface is highest during high tide and lowest during
low tide. Hydraulic gradients are greatest near the river and decrease with increasing distances
from the river. Based on the plots in Figure 6.16, hydraulic gradients near the river are
generally up to 0.01 feet per foot, whereas the gradients in the central part of the site are

generally less than 0.001 feet per foot.
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6.5 Seasonal Water-Level Fluctuation Study

A long-term periodic study was conducted to evaluate seasonal ground-water levels. Water
levels were continuously monitored with pressure transducers and daily averages were
determined. Monitoring occurred during three seasonal study periods of approximately one
month, including Fall (August 29 to September 30, 1990), Winter (December 18, 1990 to
January 28, 1991), and Spring (April 6 to May 5, 1991). Additionally, rainfall records for these
periods were compared to water-level measurements to identify possible relationships between

them.

6.5.1 Methods for Seasonal Water-Level Fluctuation Study

Monitoring well couplet MW-11S and MW-11D was chosen for this study because of its central
on-site location. The initial water-level was determined manually at the beginning of each
seasonal monitoring period to provide a baseline elevation.  Subsequent water-level
measurements, using the pressure transducers, were automatically recorded at 10 minute
intervals. These measurements were averaged every 2 to 4 hours to provide the water-level
data. The data is presented in Appendix J and graphs of the water-level data are presented in
Figures 6.17 to 6.22, along with rainfall data. Rainfall data for the area was obtained from the

Newark International Airport.

6.5.2 Results of the Seasonal Water-Level Fluctuation Study

As shown by the graphs in Appendix H, water level fluctuations were observed in both the upper
water bearing zone and lower water bearing zone. Each of the graphs show long term seasonal
trends and shorter term fluctuations. Short term fluctuations in the upper water bearing zone
are generally correlated with precipitation events. Short term fluctuations in the lower water
bearing zone are due to tidal effects. A correlation between water level fluctuations and
precipitation events was not observed for the lower water bearing zone. Fluctuations due to the

tides obscures any precipitation effects which may be present.
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In the upper water-bearing zone, the maximum water level, 7.23 feet, occurs on April 21 and
the minimum water-level, 5.99 feet, occurs on September 30. In the lower water-bearing zone,
the maximum water-level, 2.96 feet, occurs on April 21 and the minimum water-level, 1.57 feet,

occurs on April 11.

During the fall study period, water-levels in both MW-11S and MW-11D decline overall. The
water-level in MW-11S declines from 7.15 feet on August 20 to 5.99 feet on September 30.
The water-level in MW-11D declines from 2.54 feet on August 29 to 1.97 feet on September
30.

Winter ground-water levels show the least variability. The ground-water level in MW-118 is
6.37 feet on December 18 and increases to a seasonal maximum of 7.07 feet on January 17.
It then decreases gradually to 6.15 feet on January 28. The water level in MW-11D is 2.09 feet
on December 18 and gradually increases through the winter monitoring period to a seasonal

maximum of 2.64 feet on January 16. The water-level then decreases to 1.91 feet on January
28.

During the spring monitoring period, the water-level in the upper water-bearing zone increases
from 6.17 feet at the beginning of the period (April 6) to a seasonal high of 7.23 feet on April
21. Thereafter, the water-level decreases to 6.5 feet at the end of the study period on May 6.
During the spring monitoring event, the water-level in MW-11D follows a similar pattern,

increasing from 1.88 feet on April 6 to 2.96 feet by May 6.

Fluctuations in water-levels were compared with local records for rainfall. A comparison of the
daily rainfall with seasonal ground-water elevations indicates a relationship between rainfall and

periodic rises in ground-water levels for the upper water-bearing zones.

During periods of 0.5 inches or more rainfall, water-levels usually rise in the upper water-
bearing zones, such as shown on September 22 (Figures 6.17) and April 21 (Figures 6.21).
However there are some inconsistencies with this trend, as shown on April 6 to 10 (Figures

6.21), when a rise in ground-water levels is not associated with a rainfall event.
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6.6 Ground-Water Recovery Tests

Ground-water recovery tests were conducted in October 1990 to estimate hydrogeologic
properties including transmissivity and hydraulic conductivity in the upper and lower water-
bearing zones. Additionally the recovery tests provide sufficient data to allow the development

of a constant-rate pumping test, if desirable.

6.6.1 Method for Recovery Tests

Ground-water monitoring wells MW-75, MW-10S, MW-10D, MW-11S, and MW-11D were
selected for the tests based on their representative lithologies and proximity to active processing
areas. The monitoring wells represent both upper and lower water-bearing zones which were

expected to possibly have dissimilar hydrogeologic properties.

The wells used for the tests were gauged and sounded to obtain static ground-water level
measurements before water was removed from the wells. Subsequently, each well was
developed by surge block methods to insure optimum well efficiency. Submersible pumps were
installed in the wells and tied into an on-site electrical power supply. A 1.25-inch inner
diameter, polypropylene pipe with a check valve was used as a discharge line. Flow rates were
monitored by timing the removal of water from the well with a premeasured bucket and
stopwatch. Pumping proceeded at the maximum rate that could be maintained without pumping
to dryness. This provided an estimate of the maximum sustainable yield from each of the wells.
The wells were pumped for approximately | hour and water was discharged 150 to 200 feet
from the wells to preclude adversely affecting the tests. The following table summarizes flow

rates at each of the tested wells:
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Drawdown at 1 Hour

Well Number Flow Rate, Q (Ft.)
MW-78 14 gallons per minute 5.90
MW-108 4.1 gallons per minute 10.52
MW-118 4.1 gallons per minute 9.99
MW-10D 42 gallons per minute 9.28
MW-11D 39 gallons per minute 19.30

Pressure transducers attached to automatic water-level recorders were used to measure water
levels. Initially, water-levels were measured manually to provide a baseline water-level.
Recovery (rise in water-level in the wells) was measured to an accuracy of 0.01 feet until water

levels recovered to 95 to 99 percent of their pre-test static levels.

The recovery tests conducted in the wells were of short duration to minimize the effects of
outside stresses on the test results (tidal effects, barometric pressure, rainfall infiltration, etc.).
Accordingly, the results of these tests provide only estimates of ground-water recovery in tested

wells.

6.6.2 Ground-Water Recovery Test Results

Recovery rates have been interpreted using methods which take into account the well
construction and water-bearing zone characteristics. The recovery results and methods of
interpretation and analysis are presented and discussed below for the unconfined upper water-

bearing zone and semi-confined lower water-bearing zone.

6.6.2.1 Ground-Water Recovery - Upper Water-Bearing Zone

The recovery method adapted from the Jacob straight line method was used to evaluate the data

set presented in the previous section. The method assumes the following characteristics:

* The water-bearing zone is uniform in character and the hydraulic conductivity is the same
in all directions.

* The zone is uniform in thickness and infinite in areal extent.

ROUX ASSOCIATES INC 6-14 MO06606J.10.3 6.91



850130238

e The formation receives no recharge from any source.

e The well receives water from the full thickness of the water-bearing zone.

e The water removed from storage is discharged instantaneously when the head is lowered.
e The well is 100 percent efficient.

e All water removed from the well comes from aquifer storage.

¢ Laminar flow exists throughout the well and aquifer.

¢ The water table has no slope.

Semilogarithmic plots of recovery (S-S,) versus time on the logarithmic scale are provided in
Appendix I-1. The rate of water-level recovery was shown by plotting a best-fit line for
recovery over time. Transmissivity was calculated using the slope of the line. Hydraulic
conductivity was estimated by evaluating transmissivity as a function of the thickness of the

upper water-bearing zone, which ranges between approximately 7 and 11 feet.
Transmissivities were calculated as 160 ft’/day in MW-7S; 38 ft*/day in MW-10S; 41 ft*/day in
MW-11S. Hydraulic conductivities were determined as 22 ft/day for MW-7S; 6.9 ft/day for

MW-10S; and 3.6 ft/day for MW-118.

The summary table below presents the results for transmissivity and hydraulic conductivity.

Monitoring Well Transmissivity Hydraulic Conductivity
Number (Feet*/Day) {Feet/Day)
MW-7§ 160 22
MW-10S 38 6.9
MW-118 41 3.6

Fetter (1988) reports that the hydraulic conductivity of unconsolidated sediments ranges from |
107 to 10° ft/d. For medium to coarse sands characteristic of the upper water-bearing zone, a

range of 1 to 300 ft/d is estimated. The measurement of transmissivity is directly related to
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hydraulic conductivity by the thickness of the water-bearing zone (T=Kb). Therefore, the

values of site hydraulic conductivity and transmissivity were estimated within the expected range.
6.6.2.2 Ground-Water Recovery - Lower Water-Bearing Zone

The residual recovery method was used to analyze the data for the lower water bearing zone
using the same method as described above. The data, calculations, and graphs are provided in

Appendix I-2.

Hydraulic conductivities using the method were 31 ft/day for MW-10D and 12 ft/day using MW-
11D. Transmissivities evaluated by the method were 310 fi¥/day in MW-10D and 120 ft*/day

in MW-11D. The thickness of the lower water-bearing zone is approximately 10 feet.

The summary table below presents the results for transmissivity and hydraulic conductivity in

the lower water-bearing zone:

Monitoring Well Transmissivity Hydraulic Conductivity
Number (Feet®™/Day) (Feet/Day)
MW-10D 310 31
MW-11D 120 12

These calculations fall within a previously described range for soils of similar texture, 1 to 300
ft/day (Fetter 1988). Therefore, the calculated results for transmissivity and conductivity are

considered acceptable.

6.7 Tidal Influence Study Procedures and Results

A tidal influence study was initiated to evaluate the possible tidal effects of the Passaic River on
the upper and lower water-bearing zones of the site. The evaluation of on-site tidal influence
provides an additional mechanism to evaluate the site hydrogeology, particularly regarding

changes in ground-water levels, flow direction, and the distribution of dissolved constituents in

ground water.
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6.7.1 Tidal Influence Study Procedures

Three pairs of shallow and deep monitoring wells were selected for the tidal influence study.
The well pairs are located along a transect running perpendicular to the river. Well couplet
MW-13S and MW-13D is located 55 feet from the river; Well couplet MW-11S and 11D is 370
feet from the river; Well couplet MW-10S and 10D is 625 feet from the river. The testing
locations along this transect were selected to determine the relative tidal influence at increasing

distances from the river.

After well selection was completed, monitoring of tidal influence was initiated. First, a baseline
ground-water level was established by manually measuring the depth-to-water in the test wells.
Pressure transducers attached to automated water-level recording devices were subsequently
installed in the wells.

Water levels in the test wells were recorded for 8 days. The automated monitoring system
averaged the water level readings every two hours, producing 12 measurements daily. After 8
days the pressure transducers were removed from the wells and data was stored on a computer
diskette for further ahalysis.

6.7.2 Tidal Influence Study Analysis and Results

The water level data for the tidal study was plotted on graphs of water level elevation versus

time. Data and graphs are presented in Appendix G.

Upper Water-Bearing Zone

In the upper water-bearing zone a more reduced tidal influence was observed. At MW-13S,
which is 55 feet from the river, the total tidal fluctuation cycle was 0.06 feet. At locations
further from the river, MS-10S and MW-118S, the total tidal fluctuations were between 0.01 to
0.05 feet. These values occurred near the instrument detection level of 0.01, therefore, the

accuracy of measurement was limited.
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Lower Water-Bearing Zone

The graphs indicates effects of tidal cycles on the lower water-bearing zones showing peaks and
troughs corresponding with high and low tides, respectively. The magnitude of the tidal
influence is most apparent for MW-13D, which is 55 feet from the Passaic River. In MW-13D
total tidal fluctuations were approximately 2.6 feet. The influence is less significant in MW-118
and MW-10S, which are further from the river. At these points total tidal fluctuations were
approximately 0.3 feet and 0.1 feet, respectively. Therefore, the results indicate that tidal

influence decreases with increasing distance from the Passaic River.

6.8 Ground-Water Sampling Procedures and Analyses

A quarterly ground-water sampling program was conducted for 1 year beginning in June 1990
and ending in March 1991. The twenty-six on-site ground-water monitoring wells were sampled

four times during this period: June, September, and December 1990, and March 1991.

The ground-water monitoring wells were gauged prior to each sampling event, measuring depth
to water and the depth to the bottom of each well. Water volumes in the well casings were
calculated, and a minimum of four well casing water volumes were purged from each well using
a submersible water pump. To avoid cross-contamination, the submersible pump was cleaned
between use in each well and a dedicated, %-inch diameter, PVC pipe was replaced. Equipment

cleaning procedures presented in Section 5 are consistent with the Department’s Hazardous

Waste Program’s Field Sampling Procedures Manual published in February 1988. Wells of poor

water yield were purged by hand-bailing using a dedicated, pre-cleaned, Teflon® bailer.

After well purging, samples were collected by Roux Associates, Inc. personnel using pre-cleaned
Teflon® bailers. Dedicated, non-absorbent, polypropylene rope attached to dedicated, Teflon®
coated leader wire was used to lower the bailers into the wells. Samples were poured from the
bailers into pre-cleaned, laboratory-supplied, containers. Samples were labeled and wrapped in
dedicated plastic bags. Samples analyzed for volatile organic compounds were preserved with
HCL to pH <2; metals were preserved with HNO; to pH <2, and cyanide was preserved with

NaOH to pH> 12. Samples were stored in coolers at 4°C and a chain of custody form was
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maintained for each shipment. A custody seal was placed on the cooler prior to pick-up by the
courier. Field and sampling logs were maintained in a bound field notebook and on Well
Sampling Data Forms (Appendix J).

The samples sent daily to Enseco East of Somerset, New Jersey, via courier service.

6.8.1 Ground-Water Sampling and Analytical Quality Assurance/Quality Control

The field QA/QC program met NJDEP requirements as described in the Department’s

Hazardous Waste Programs’ Field Sampling Procedures Manual, February 1988.

The following QA/QC activities were carried out in the field. Trip blanks accompanied VOC
sample containers from the laboratory to the field and back to the laboratory. The trip blank
was a laboratory-prepared, analyte-free water sample maintained under custody during sampling,
transport, and delivery. Field blanks accompanied samples sent to the laboratory each day. The
field blank was prepared on-site by pouring laboratory-supplied, analyte-free water over a piece
of field sampling equipment after cleaning and immediately prior to sampling. Field blanks were
analyzed for VOCs, SVOCs, PCBs, total metals, and total cyanides. The field and trip blank

samples provide QA/QC support to evaluate sampling and analytical integrity.

One duplicate sample was obtained for every 20 ground-water samples. Matrix spike and matrix
spike duplicate samples were collected every 20 ground-water samples. These QA/QC samples

were collected to evaluate laboratory precision and accuracy.

6.8.2 Ground-Water Analytical Procedures

Laboratory procedures were directed by the Department to analyze the parameters on the
Contract Laboratory Program (CLP) list, excluding pesticides. For the fourth and final quarterly
sampling event, the inorganic (metals and cyanide) parameters were also eliminated with
Department approval. VOC analysis followed USEPA Method 624 (or the equivalent 8240),
including 30 non-target (tentatively identified) compounds (TICs) from the library search.
SVOC analysis followed USEPA Method 625 (or the equivalent 8270), including thirty non-
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target (tentatively identified) compounds (TICs) from the library search. PCB analysis was
conducted using USEPA Method 608 (or the equivalent 8280). Metals and cyanide were
analyzed using the USEPA 600 series methods (or the equivalent SW-846 method).

Based on an agreement with the Department, ground-water samples were analyzed in accordance
with procedures, methodology, and holding time specifications, dictated by the Department’s
Tier I and Tier II requirements. The first round of sampling followed Tier I analysis. The
second, third, and fourth sampling rounds followed Tier II with 10 percent of the samples

analyzed as Tier 1.

Roux Associates, Inc. conducted a third party QA/QC data review validation of a representation
of the Tier I data, from the first sampling event in accordance with the Department’s Standard
Operating Procedure (SOP) for Analytical Data Validation, April 1990. The data validation was
voluntarily conducted to determine if sampling and analytical precision and accuracy, holding
time specifications, and general sample integrity had been maintained. The results of the data
validation were submitted to the Department in Roux Associates, Inc.’s Data Validation Report
Ground Water Analyses, July 17, 1991.

Based on the results of the data validation, data quality was determined acceptable, with some
minor (qualitative) exceptions. No sample results were rejected. A modified review of all other
data was completed to evaluate sample holding times, reporting, and analytical accuracy and

precision.
6.8.3 Analytical Results for Four Quarterly Ground-Water Sampling Events
The following section presents the results of the ground-water samples which were analyzed for

VOCs, SVOCs, PCBs, and metals and cyanides. Also, results for general chemistry water

quality from the first ground-water sampling event are provided.
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6.8.3.1 Volatile Organic Compounds

The VOC analysis was conducted using EPA Method 624 or the comparable EPA Method 8240
for target compounds list (TCL) parameters and a forward library search for 30 non-target
compounds or tentatively identified compounds (TICs). This analytical procedure uses gas
chromatograph/mass spectrometer (GC/MS). The results of the ground-water sampling events

are presented on Table 6.4 and 6.5.

Ground-water samples from both the upper and lower water-bearing zones were collected for
analysis. The VOCs in the upper water-bearing zone were identified as acetone, benzene,
ethylbenzene, toluene, and total xylenes. Chlorobenzene and carbon disulfide were identified
in one sample from the upper water-bearing zone. In the lower water-bearing zone, acetone,
benzene, chlorobenzene, chloroform, ethylbenzene, toluene, and total xylenes were detected.
A discussion of the analytical results for the two water-bearing zones is provided in the

following subsections.

VOCs - Upper Water-Bearing Zone

In the upper water-bearing zone, acetone was detected at concentrations of less than 15
micrograms per liter (ug/f) in the first ground-water sampling event, e.g., GW-1, for samples
from wells 8S, 118, and 12S. In well sample €S, acetone was reported at 10 ug/{ in the second
round of ground-water sampling. Acetone occurred as a field blank contaminant in the fourth
sampling event. It was quantified as 12 pg/f in MW-9S and at 12 pg/f in MW-11S. Both
samples were qualified for field and laboratory contamination. Carbon disulfide was detected
during the fourth sampling event in MW-12S at 15 pug/f. Chlorobenzene was identified above
the detection level in one upper water-bearing zone MW-18S at 6 ug/¢ during the second ground-

water sampling event.

BTEX compounds (benzene, ethylbenzene, toluene, and total xylenes), were identified in some
samples. In MW-118S, benzene was identified at concentrations of 140 ug/€, 7 ug/t, 60 ug/?,
and, 320 ug/f during the four ground-water sampling events. In MW-11S ethylbenzene was
identified at 69 ug/t, 23 ng/t, and 44 pg/t in sampling events one, two, and four, respectively;
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toluene was reported at 6 ug/f and 15 pug/¢ in sampling event two and four; total xylenes were

estimated at 12 ug/f, 3 ug/€, and 10 pg/f in sampling events one, two, and four, respectively.

In Sample 158, benzene was detected in sampling events two, three, and four at concentrations
less than 12 ug/¢; ethylbenzene was detected in sampling events two, three, and four at
concentrations below 15 pg/f. Also in MW-15S, toluene was quantitated at 8 ug/f, 27 ug/t,
22 ug/t, and 22 pug/f in sampling event one through four; xylenes were detected in sampling

events one through four; at concentrations of 10 ug/f, 25 ug/t, 23 pg/t, and 31 ug/t.

In other samples identification of BTEX compounds was inconsistent from one sampling event
to the next. In MW-6S, collected during the second ground-water sampling event, benzene was
reported at 5 pug/f. In MW-4S, ethylbenzene was detected at 6 ug/¢ in the third ground-water
sampling event. Benzene was quantified in MW-9S at 19 ug/f and in MW-12S at 12 pug/¢
during the fourth sampling event. The BTEX compounds were estimated at concentrations
below instrument detection level in several samples, however the presence of these compounds
at concentrations below the practical quantification limit (PQL) of the analytical method were

inconsistent from one sampling event to the next.

The analytical results suggest that acetone, which is reported in some samples, was introduced
as a laboratory contaminant. BTEX compounds occurred more frequently in a random pattern
except in MW-11S and MW-15S. Generally, BTEX results were estimates below the instrument
detection level. The concentrations of the VOCs in the upper water bearing zone occur in a

random and inconsistent pattern from one sampling to the next.

VOCs - Lower Water-Bearing Zone

In the lower water-bearing zone, acetone was identified in the first ground-water sampling event
in MW-6D, MW-9D, MW-11D, MW-12D, and MW-15D at concentrations between 11 ug/¢
and 58 pg/f. In the second ground-water sampling event, acetone was identified in MW-12D
at 20 ug/f. Acetone occurred in the field blanks for the fourth sampling event. It was detected
in MW-10D at 76 pg/f and in MW-15D at 71 ug/f. Both sample results were corrected for
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blank contamination. BTEX compounds were also identified in the samples collected from the
lower water-bearing zone. In MW-8D benzene was identified at 31 ug/¢, 19 ug/f, and 40 ug/t
in groundwater sampling events one, two, and four, respectively. In MW-SD benzene was
reported in the second sampling event at 10 ug/¢ and below detection levels for other sampling
events. Benzene was quantified in MW-11D at 8 pg/¢ in the first sampling event and 5 ug/f
in the fourth sampling event. In MW-15D, benzene was detected in the first sampling event at

14 pug/t.

Ethylbenzene was identified only in the first sampling event at 10 pg/¢ for MW-3D, at 8 ug/¢
in MW-11D, and at 5 ug/f in MW-15D. Toluene was also identified in the first sampling event
in MW-11D, and MW-15D at concentrations of 16 pg/f, and 6 pug/f, respectively.
Additionally, toluene was detected in the fourth sampling event at 22 ug/? in MW-8D.

There were three detections of xylenes. In MW-3D at 7 ug/f, MW-11D at 6 pg/f, and in MW-
15D at 9 ug/f. Chloroform was identified in samples from the first ground-water sampling
event at 10 ug/f in MW-6D and at 18 pg/f in MW-15D.

Chlorobenzene were consistently identified at similar concentrations in the lower water-bearing
zone and in the same wells. Chlorobenzene identification in the lower water-bearing zone was
more consistent than the BTEX compounds. The chlorobenzene results are summarized below

for each ground-water sample in a table to emphasize the uniformity of these results.

Sampling Sampling
Well Event Chlorobenzene Well Event Chlorobenzene
Sampled Quarter (ng/t) Sampled Quarter (ng/t)

3D { 4,400 11D 1 54

2 5,600 2 48

3 5,900 3 55

4 5,300 4 39
7D 1 810 12D 1 15

2 830 2 140

3 760 3 510

4 810 4 650

ROUX ASSOCIATES INC 6-23 MO06606J.MST.RPT 8.91



850130247

Sampling Sampling
Well Event Chlorobenzene Well Event Chlorobenzene
Sampled Quarter {ug/t) Sampled Quarter (ug/®)
8D 1 960 14D 1 75
2 620 2 61
3 820 3 82
4 590 4 62
9D 1 660 15D 1 1,200
2 600 2 4,900
3 400 3 7,000
4 500 4 3,600
10D 1 2,600
2 2,300
3 2,600
4 1,500

The concentrations of chlorobenzene occur at the same orders of magnitude in almost every
sample for early ground-water sampling events, with the exception of MW-12D. The
identification of other VOCs in the lower water-bearing zone was inconsistent and appears

unrelated to the presence of chlorobenzene.

6.8.3.2 Semivolatile Organic Compounds

The analysis of semivolatile organic compounds (SVOCs) was conducted using EPA Method 625
or the comparable EPA Method 8270 for TCL parameters and a forward library search for thirty
non-target, tentatively identified compounds (TICs). This analytical procedure employs gas
chromatograph/mass spectrometer (GC/MS). The results of the SVOCs analyses from these

ground-water sampling events are presented on Table 6.6 and Table 6.7.

Samples from both the upper and lower water-bearing zones were collected for SVOC analysis.
In the upper water-bearing zone the analytical results indicate the presence of phenol, 2-
methylphenol, 4-methylphenol, 2,4-dimethylphenol, naphthalene, 2-methylnaphthalene, dimethyl

phthalate, dibenzofuran, acenaphthene, fluoranthene, fluorene, phenanthrene, and pyrene. The
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phthalate, dibenzofuran, acenaphthene, fluoranthene, fluorene, phenanthrene, and pyrene. The
identified SVOCs in the lower water-bearing zone include phenol, 2-methylphenol, 4-
methylphenol, 2,4-dimethylphenol, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,2-
dichlorobenzene, naphthalene, 2-methylnaphthalene, dibenzofuran, acenaphthene, and 1,2,4-
trichlorobenzene. The SVOCs identified in the upper water-bearing zone, but not detected in
the lower water-bearing zone include dimethyl phthalate, fluoranthene, fluorene, phenanthrene,
and pyrene. SVOCs identified in the lower water-bearing zone and not detected in the upper
water-bearing zone include 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,2-dichlorobenzene, and

1,2,4-trichlorobenzene.

SVOCs - Upper Water-Bearing Zone

In the upper water-bearing zone, most of the SVOCs were detected in MW-15S. In MW-15S
the SVOC:s identified during the four groundwater sampling events include 2-methyl phenol at
concentrations ranging from 10 ug/f to 38 ug/f; 4-methyl phenol at concentrations ranging from
14 pg/l to 46 ug/f; 2,4-dimethylphenol at concentrations ranging from 17 ug/¢ to 73 pg/¢; and
naphthalene at concentrations between 51 ug/f and 410 pg/f. Acenaphthene was detected at
concentrations between 19 ug/f and 33 ug/{, fluorene was reported as 14 ug/f and 24 ug/f, and
phenanthrene concentrations ranged from 14 pg/¢ to 34 ug/f. Also, in MW-15S, fluoranthene
and pyrene were identified in the first and second ground-water sampling events, at
concentrations ranging from 10 pug/¢ to 19 ug/f. Dibenzofuran was identified in sampling events
one, three, and four between 11 ug/f and 20 ug/f. 2-methylnaphthalene was detected in
sampling events two, three, and four between 17 and 29 pug/¢. Phenol was reported in MW-15S
at 13 ug/f and in MW-118 at 290 ug/¢ during the third sampling event. In the fourth sampling
event, phenol occurred at 27 pug/f¢ in MW-14S.

In other samples, the identification of SVOCs occurred in an inconsistent distribution from one
sampling event to the next. Acenaphthene has been detected occasionally in MW-6S, MW-13S,
MW-14S, and MW-16S at concentrations between 10 pg/f and 33 pg/f. Fluorene was detected
in MW-6S at 10 ug/t, 21 pg/t, and 22 ug/t in samples from the first, second, and third ground-
water sampling event. Other SVOCs identified in the first ground-water sampling event include

dimethyl phthalate in MW-13S at 18 ug/¢ and phenanthrene in MW-10S at 16 ug/¢. In the
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second ground-water sampling event, in MW-16S, 2-methyl naphthalene and phenanthrene were
reported at 25 ug/f and 24 ug/!{, respectively. In the third round of sampling, phenanthrene was
identified in MW-14S at 12 pg/f.

In summary, the results of identified SVOCs in the samples from the upper water-bearing zone
occur in a random distribution, except in MW-15S. This indicates that there may have been an

intermittent source for most SVOCs in the upper water-bearing zone.

SVOCs - Lower Water-Bearing Zone

In the lower water-bearing zone the results of SVOCs analyses were more consistent from one
sampling event to the next than in the upper water-bearing zone. However, SVOCs which are
reported as occurring inconsistently and will be discussed first. Phenol was in MW-10D at 43
ug/f during the first ground-water sampling event. 2-methylphenol was identified in the first
ground-water sampling event for MW-3D at 87 ug/f. In the second and fourth ground-water
sampling event for MW-15D 2-methylphenol occurred at 14 pg/f and 15 pg/?, respectively.
4-methylphenol was identified in the second and fourth sampling event for MW-15D at 25 ug/t
and 30 ug/¢, respectively. 1,2,4-trichlorobenzene was identified in the third sampling event for
MW-8D at 10 pg/t.

SVOCs detected more consistently are discussed below. 2,4-dimethylphenol was identified for
the four ground-water sampling events in MW-3D between 32 pg/¢ and 93 pg/f and in MW-
14D between 11 pg/f and 33 pg/t. 2,4-dimethyl phenol was identified in the third ground-water
sampling event at 10 ug/{ in both MW-9D and MW-10D. In MW-15D 2,4-dimethylphenol was
identified at 140 ug/€, 96 pg/t, and 92 ug/f in the second, third, and fourth ground-water

sampling events, respectively.

1,3-dichlorobenzene was identified in the first three ground-water sampling events for MW-8D
at 43 pug/t, 76 pg/t, and 130 pg/¢. During the second, third, and fourth ground-water sampling
events, in MW-15D, 1,3 dichlorobenzene was identified between 37 pg/f and 46 ug/f. The

results for 1,3-dichlorobenzene for MW-3D in the third and fourth ground-water sampling event
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were 25 pug/f and 21 ug/t, respectively. In MW-7D, during the third sampling event, 1,3-
dichlorobenzene was reported at 13 ug/¢.

1,4-dichlorobenzene was detected in MW-3D, MW-7D, MW-8D, MW-10D, MW-11D, and
MW-15D at approximately the same orders of magnitude during each sampling event. The
results of MW-3D ranged from 290 ug/f to 470 ug/f; in MW-7D the range was from 99 ug/¢f
to 150 ug/f; in MW-8D the range was from 290 pg/¢ to 750 ug/{; in MW-10D concentrations
ranged from 170 pg/€ to 270 ug/f, in MW-11D the concentrations ranged from 30 pg/€ to 41
wg/l; and in MW-15D, concentrations ranged from 63 pg/f, to 650 ug/f. In MW-14D during
the first and fourth sampling event, 1,4-dichlorobenzene was identified at 74 ug/¢f and 55 pg/t,

respectively.

1,2-dichlorobenzene was detected during three ground-water sampling events in MW-8D at 410
ug/t, 890 ug/t, 830 ug/t, and 300 pg/l; in MW-15D at 13 ug/t, 98 ug/t, 100 ug/t, and 77
pg/f. The results for 1,2-dichlorobenzene for sampling events two, three, and four occurred
between 83 ug/f and 120 pg/f in MW-3D and between 46 pg/f and 56 ug/f¢ in MW-10D.

Naphthalene was identified in the four ground-water sampling events in MW-3D, at 470 ug/€,
510 ug/t, 490 pg/t, and 380 pug/¢; in MW-7D at 98 ug/f, 57 ug/t, 44 ug/f, and 59 ug/f; in
MW-10D at 33 ug/t, 41 ug/t, 52 ug/t, and 28 pg/f; and in MW-14D at 67 ug/t, 93 ug/t, 49
ug/t, and 49 ug/f. In MW-15D, naphthalene was reported between 470 pg/f and 630 pg/f in
sampling events two, three, and four. Naphthalene was detected in MW-8D at 26 ug/¢ in MW-
9D at 16 pg/f, and in MW-11D at 29 xg/f in the third ground-water sampling event.

2-methyl naphthalene was identified randomly in MW-9D, MW-11D, MW-13D, MW-14D, and
MW-15D between concentration of 10 pg/f and 76 pg/f. In MW-15D, 2-methyl naphthalene
was identified during sampling events one, two, and four at 76 ug/f, 49 ug/f, and 41 ug/t,
respectively. In MW-11D, 2-methylnaphthalene was identified at 37 ug/f and 26 ug/f, in
sampling events two and four. In MW-9D, 2 methylnaphthalene was reported at 23 ug/f and
18 pg/f in the last two sampling events. In MW-3D, 2-methyinapthalene was detected at 10
pg/€ during the final sampling event. In MW-14D, 2-methylnaphthalene occurred at 10 ug/¢

in the second sampling event.
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Acenaphthene was identified in the four sampling events in MW-11D and 14D at concentrations
between 17 and 21 ug/f. The compound was also identified in the blank during the first ground-
water sampling event. In MW-15D, during the second and fourth ground-water sampling events,
the results for acenaphthalene were 22 ug/¢ and 18 ug/¢, respectively. During the third ground-
water sampling event, acenaphthene was identified at 25 ug/f in MW-9D and 11 pg/¢ in MW-
12D. In MW-11D and MW-14D, acenaphthene occurred in the samples at concentrations
between 12 ug/f and 30 ug/f. However, the presence and concentration of acenaphthene alone
were inconsistent from one sampling event to the next. For example, in MW-9D acenaphthene
occurred in the third and fourth sampling event at 25 ug/f and 22 pg/t. In MW-10D
acenaphthene was detected at 12 ug/¢, 20 ug/f, and 30 pg/f in sampling events one, two and
four. In MW-12D acenaphthene was identified at 11 ug/{ in the third sampling event. In MW-
15D, acenaphthene occurred at 22 ug/f and 18 pg/¢, in sampling events two and four,

respectively.

The results of many of the identified SVOCs, such as phenol, 2-methylphenol, 4-methylphenol,
dibenzofuran, and 1,2,4-trichlorobenzene are inconsistent. They rarely occur at similar
concentrations from one sampling event to the next. However, there were several acid and
base/neutral SVOCs including 1,2-dichlorobenzene; 1,3-dichlorobenzene; 1,4-dichlorobenzene,
naphthalene, acenaphthene; 2,4-dimethylphenol; and 2-methyl-naphthalene, identified or
estimated below detection levels throughout the four ground-water sampling events and often at

similar orders of magnitude.

6.8.3.3 PCBs

The analysis of PCBs was conducted using EPA Method 608. This procedure, which uses gas
chromatograph (GC), was conducted to identify Aroclor mixtures 1016, 1221, 1232, 1242,

1248, 1254, and 1260. The PCB results for the four ground-water sampling events are
presented by Aroclor and total PCBs in Table 6.8 and 6.9.
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PCBs - Upper Water-Bearing Zone

In the upper water-bearing zone the total PCBs were identified for Aroclors 1242, 1248, 1254,
and 1260. The detections of 1242 and 1254 were only made during the final sampling event and
may be due to the laboratory interpretation of the chromatogram. These Aroclors have not been
detected in any media during other sampling since 1983. However, chromatograms were
inspected and the data appears to have been correctly interpreted. Identification of PCBs
occurred in samples from MW-5S, MW-6S, and MW-7S. Concentrations of total PCBs
occurred in MW-5S at 0.5 ug/€, 1.3 ug/t, 7 ng/€ and 1 pg/f; in MW-6S at 9 ug/f, 1.5 ug/t,
0.7 ng/t, and 0.7 pg/€; in MW-7S at 3.5 ug/f, 2.5 pg/t, 10 ug/t and 0.5 ug/t.

In other ground-water samples the identification of PCBs was reported in a more random
distribution from one sampling event to the next. In MW-9S, PCBs were identified in the fourth
sampling event as Aroclor 1254 at approximately 3.5 ug/f. In MW-11S, PCBs were estimated
below 1 ug/f and 3 ug/f during the first and third sampling events, respectively. In MW-13S,
during the first ground-water sampling event, PCBs were detected at 0.2 pg/f. In MW-15S§,
during the second ground-water sampling event, PCBs were reported at 0.8 ug/f. In MW-16S,
PCBs were estimated as 0.1 ug/f and 0.4 pg/f in the first and second ground-water sampling

events.

In summary, the identification of PCBs in the upper water-bearing zone occurs at approximately
the same orders of magnitude in the three sampling events in MW-5S, MW-6S, and MW-78S.
The detection of PCBs in samples collected from MW-9S, MW-11S, MW-13S, MW-15S, and

16S occurred inconsistently from one sampling event to the next.

PCBs - Lower Water-Bearing Zone

In the deep water-bearing zone PCBs (Aroclors 1248 and 1260) were identified. Additionally,
in samples collected from MW-7D Aroclor 1254 was detected during one sampling event at 0.2
pg/t. Detection of PCB above the QC in ground-water samples occurred only in MW-9D at
concentration of 1.5 ug/¢, 1.8 ug/f, 2.5 ug/t, and 2.1 ug/f. The results of PCBs in other

samples were intermittent estimates below the detection level or not detected.
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6.8.3.4 Metals and Cyanide

Samples were analyzed for metals and cyanide from the Target Analyte List (TAL) as required
by the Department. The samples from the first ground-water sampling event were analyzed
using the Department’s Tier I requirements. Subsequent samples were analyzed according to

the Department’s Tier II requirements.

Metals, with the exception of those listed below, were analyzed using EPA Method 200.7, which
uses Inductively Coupled Plasma (ICP). Arsenic, selenium, and thallium were analyzed by EPA
Methods 206.2, 270.2, and 279.2, respectively, using Furnace Atomic Absorption (FAA)
Spectrophotometer. Mercury was analyzed using Cold Vapor Atomic Absorption (CVA)
Spectrophotometer according to EPA Method 245.1. EPA Method 335.3, which uses a

Continuous Flow Auto Analyzer, was used to analyze total cyanide.
The results of metals and cyanide analysis from the three ground-water sampling events are
presented on Table 6.10 and 6.11. Inorganics analyses were eliminated from the list of

parameters for the fourth and final ground water sampling event.

Metals and Cyanide - Upper Water-Bearing Zone

In the upper water-bearing zone, 14 inorganic parameters were identified. The concentrations
of the identified parameters were generally consistent from one sampling event to the next. The
naturally occurring soil and water constituents, such as aluminum, calcium, magnesium,
potassium, and sodium occur at the highest concentrations. Heavy metals identified on this site

since the 1983 sampling events include arsenic, chromium, lead, vanadium, and zinc.

Metals and Cvanide - Lower Water-Bearing Zone

In the lower water-bearing zone, 13 inorganic parameters were identified. The concentrations
of the identified parameters are generally consistent from one sampling event to the next. The
commonly occurring elements indicative of saline ground water, i.e., tidal influence, occur at

higher concentration in the groundwater from the lower water-bearing unit than the upper water-
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bearing unit. These include calcium, magnesium, and sodium. The heavy metals chromium,

vanadium, and zinc occurred in most of the well samples.

6.8.3.5 Non-Target Compounds

In addition to the analysis for quantitative measurements of TCLs, the laboratory searched for
Non-Target Compounds in the VOC and SVOC analysis. Non-Target Compounds are called
TICs because their identification is subject to interpretation and their quantification is an
(qualitative) estimate. TICs may include breakdown products of process chemicals or unusual

process chemicals which are not included on the list of target compounds.

The identification and interpretation of non-target compounds is made by comparing a mass
spectral fingerprint of an identified organic constituent with a library of up to 40,000 compound
fingerprints. The accuracy of interpretation may be influenced by the time involved in
identification and by the experience of the analyst or interpreter. Additionally, the identification
of isomers, break down products of compounds, or unusual compounds, not included in the
library interpretation, is often a subjective process. The identification of non-target compounds

may be further complicated when the interpreter changes from one sampling event to the next.

For the four ground-water sampling events the interpreter was not the same from one sampling
event to the next. This occurred despite efforts to maintain consistency by using the same
laboratory for the analysis for the four sampling events. Additionally, most of the compounds
identified were isomers which can be interpreted differently by different analysts. As a result
of the complexities presented by the interpretation of the mass spectra, the reported TICs varied
from one sampling event to the next. The variability in the interpretation of the TICs indicates
that the non-target compound search from one sampling event to the next has not strengthened

the overall data set.

Non-Target Volatile Organic Compounds

Approximately 16 non-target volatile organic compounds or compound isomers and fragments,

1.e. volatile TICs, were interpreted for the four ground-water sampling events. Of the 22
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volatile TICs, 4 semi-volatile TCLs were identified including 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and naphthalene. These compounds have been eliminated
from the table of volatile TICs because they were quantitated in the corresponding semivolatile

sample.

The results of volatile TICs are presented on Table 6.12 and 6.13 and the sample results for

each ground water-bearing zone are described below.

Non-Target VOCs - Upper Water-Bearing Zone

The interpretation of the volatile TICs in the samples from the upper water-bearing zone is

inconsistent from one ground-water sampling event to the next.

In MW-1S and MW-8S, there were no TICs identified in samples from any sampling event. In
all other samples the estimation of total TICs were within the same or similar order of
magnitude for each sampling event. However, the interpretation of the compounds present was
variable. The table below summarizes the total volatile TICs in the upper water-bearing zone

during four sampling events.

Upper Water-Bearing Zone Total Volatile Organic TICs (ug/f)
Sampling Event Quarter

Well Sampled 1 2 3 4
38 11 ND ND ND
4S 44 28 120 11
5S 104 109 72 123
6S 7 42 ND 12
7S 196 198 230 144
9S 214 37 43 356
108 478 600 630 422
118 1,845 1,184 2,400 50
128 201 299 390 440
138 95 74 90 123
148 132 161 120 149
158 61 616 35 869
165 69 111 44 69
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Non-Target VOCs - Lower Water-Bearing Zone

The interpretation of the volatile organic non-target compounds in samples from the lower water-
bearing zone are also inconsistent from one sampling event to the next. In the lower water-
bearing unit no volatile TICs were not detected in MW-3D, MW-6D, MW-10D, and MW-15D.

The table below summarizes the total volatile TICs identified in the lower water-bearing zone.

Lower Water-Bearing Zone Total Volatile Organic TICs (ug/¢)
Sampling Event Quarter

Well Sampled 1 2 3 4
6D ND ND ND 13
7D 7 23 ND ND
8D 7 ND ND 34
9D 80 119 158 190
11D 170 120 18 34
12D 56 ND ND ND
13D 88 48 46 58
14D ND 70 ND 125

In summary, the results of non-target volatile TICs occur randomly and were identified

inconsistently.

Non-Target Semivolatile Organic Compounds

Approximately 28 non-target semivolatile compounds or compound isomers and fragments, i.e.,
semivolatile TICs were interpreted for the three ground-water sampling events. The results of
semivolatile TICs are presented on Table 6.14 and 6.15 and the sample results for each ground-

water bearing zone as described below.

Non-Target SVOCs - Upper Water-Bearing Zone

There were approximately 22 semivolatile TICs identified during the four sampling events in the
samples from the upper water-bearing zones. The interpretation of semivolatile TICs in the
samples from the upper water-bearing zone was inconsistent from one sampling event to the

next. The estimated total semivolatile TICs from each sampling event were in general within
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the same or similar orders of magnitude in all the samples from the upper water-bearing zone.
However, the identification of compounds was variable. The table below summarizes the total

semivolatile TICs in the upper water-bearing zone.

Upper Water-Bearing Zone Total Semivolatile Organic TICs (ug/¢)
Sampling Event Quarter

Well Sampled 1 2 3 4
15 7 493 58 ND
3s 3,214 633 469 507
48 153 227 266 21
58 900 1,061 1,027 690
6S 388 1,234 988 232
78 769 838 690 661
8s 40 54 13 ND
98 1,414 1,061 869 575
108 2,872 3,523 2,142 2,735
118 2,065 2,255 1,624 1,207
128 2,363 1,988 1,894 710
138 865 591 401 427
148 265 440 453 520
158 222 10,790 1,977 93
168 1,489 2,050 1,893 1,074

In summary the total concentrations of semivolatile TICs are relatively constant from one

sampling event to the next. However, the laboratory identification of the semivolatile TICs is

more variable.

Non-Target SVQCs - Lower Water Bearing Zone

Approximately 26 TICs were identified during the three sampling events in the samples from
the lower water-bearing zones. The interpretation of semivolatile TICs in the samples from the
lower water-bearing zone is inconsistent from one sampling event the next. The table below

summarizes the total semivolatile TICs in the lower water-bearing zone.
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Lower Water-Bearing Zone Total Semivolitile Organic TICs (ug/¢)
Sampling Event Quarter

Well Sampled 1 2 3 4
iD 435 378 170 158
6D 561 252 133 22
7D 1,660 52 51 38
8D ND 23 110 ND
SD 568 406 362 272
10D 359 507 456 751
11D 763 395 199 199
12D 823 508 338 209
13D 100 129 53 14
14D 119 327 100 185
15D 1,491 271 374 2,552

The results of the total semivolatile TIC analyses for samples from the lower water-bearing unit
indicate a similar conclusion to those from the upper-water bearing unit. That is, that while the
total semivolatile TIC estimates remain relatively constant from one sampling event to the next,

the laboratory identification of the semivolatile TICs is variable.

6.8.3.6 Wet Chemistry Methods

At the request of the Department, a limited number of samples were analyzed for water quality
analyses. Ground-water monitoring well couplets MW-9S and 9D, MW-10S and 10D, MW-11S
and 11D, MW-12S and 12D were selected for these analyses during the first round of ground-
water sampling. Procedures for the analysis of wet chemistry parameters were in accordance
with the requirements by the USEPA for Drinking Water Program (500-series). Ammonium,
chloride, fluoride, nitrate, nitrite, orthophosphate, silica, sulfate, and total Kjeldahl nitrogen
were analyzed by Flame Atomic Absorption. Ion specific probes were used to measure pH and
alkalinity. Total dissolved and total suspended solids were analyzed by standard methods of

filtration. The results for the analyses are presented in Table 6.16.

In the lower water-bearing zone ground-water concentrations for alkalinity, chloride, sulfate,
total dissolved solids, and total suspended solids were greater than in ground water in the upper
water-bearing zone. These parameters are also usually greater in sea water than freshwater;
therefore, their occurrence at elevated levels in the tidally influenced lower water-bearing zones

is expected.

ROUX ASSOCIATES INC 6-35 MO06606J.10.3 6.91



850130259

7.0 ADDITIONAL ACTIVITIES

Roux Associates, Inc. conducted additional activities to complete the scope of work in the RI
Work Plan. This included air quality monitoring and an investigation of surrounding land use,
e.g., well record search. The Department also directed an off-site investigation of potential
sources of chlorobenzene in the lower water-bearing unit, in their January 7, 1991 letter

(comments to Draft Phase I of Phase I RI Report, October 1990). Also, the April 1 letter from

the Department (Comments to Addendum II) recommended an evaluation of the sources, extent
and transport, and toxicity of the TICs. These activities are summarized below. Additionally,
details for transportation and disposal of drilling muds and fluids, collected and drummed during

the subsurface drilling activities are summarized.

7.1 Air Quality Monitoring

Two methods of air monitoring were used on the site. One involved the collection of ambient
air filters, during subsurface drilling activities, for subsequent laboratory analysis of PCBs and
total particulates. The other method was the use of an Organic Vapor Monitor (OVM), also

during subsurface drilling activities.

7.1.1 Filter Samples

Air monitoring was conducted on the site during subsurface drilling from May 14 to 18, 1990.
Two sampling locations were selected within the PDA, which was considered to be the area of
highest PCB concentrations. Two additional air samples were collected at an upwind and

downwind location. Copies of the air monitoring field logs are provided in Appendix K.

At the four locations, two Gillian Universal Constant Flow Samplers, e.g. air pumps, were used
to collect filter samples. One sampler was fit with a 37 mm PVC filter for collection of total
particulates and the other was fit with a 13 mm polypropylene filter for collection of air borne
PCBs. The filters were to be changed during the 8-hour day if they became visibly covered with
dust. This did not occur, therefore, each sampler operated over an approximate 8-hour period.

Forty filters were collected during the 5-day monitoring period.
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The filters were sent daily to a New Jersey Certified Laboratory, ERCO, an ENSECO
laboratory, located in Cambridge, Massachusetts. Airborne PCBs were analyzed by a modified
US EPA Method 8080 and total particulates was measured by standard (NIOSH) gravimetric
procedures. The results for all analyses were negative at detection levels ranging between 0.022
ug/t and 0.029 ug/f for PCBs and 1.3 pg/f and 4 pg/f for total particulates. Observations of
minimal dust on the site from Roux Associates, Inc. field personnel support the undetected total
particulates and PCB results from the laboratory analysis. The gravel layer, spread across the

site is up to 6-inches thick in the process area and, may serve to minimize dust on the site.
7.1.2 OVM Monitoring

During installation of wells and Phase I soil borings in May 1990 and Phase II soil borings in
April 1991, an Organic Vapor Meter (OVM) was used to measure organic vapors. OVM
monitoring was also conducted during Phase I surface sampling activities. The background
concentrations of the OVM were set before drilling began at a point upwind of the process area.
Background organic vapors were below 1 part per million (ppm) during the monitoring periods.
Tables 7.1 to 7.4 present results of the OVM monitoring for Phase I and Phase II subsurface

investigations.

The OVM readings during Phase I drilling operations ranged from 0 to 800 ppm. The highest
detections occurred within the process area, i.e., near the Sterox Structure and AP Structure,
at depths between 2 to 8 feet below the surface. During well installation, OVM readings above
10 ppm were noted at MW-16S, MW-6D, MW-7D, MW-9D, and MW-11D. Organic vapor
readings exceeded 10 ppm for Soil Borings SSP 1, SSP 2, SSP 3, TSP 4, APS I, APS 2, and
APS 3. Surface soil results exceeded 10 mg/kg in APS-SS-01, APS-SS-02, and SSS-SS-02.

Other organic vapor readings for surface soils were at or below background levels.

During the Phase II subsurface soils investigation, OVM readings ranged from approximately
0 to 400 ppm. The highest concentrations occurred at the 2 to 8 foot depth interval at locations
within the process area. The organic vapor measurements exceeded 10 ppm at sample locations

APSS 4, APSS 5, APSS 6, TSP 5, SSP 4, SSP 5, SSP 6, and SSP 7.
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The results of the OVM measurements compared {o the laboratory analytical results’indicate that
the OVM readings may correspond with the presence of volatile and semivolatile TICs and they

do not necessarily indicate the presence of PCBs or other target analytes.

7.2 Well Record Search

A search of the Department’s well permit records was conducted to identify supply wells at sites
within a 1-mile radius of the Kearny Monsanto Plant. Included is a well record for domestic
use for the Coca-Cola Company. The well is 650 feet deep and produces from the Brunswick
Formation. Other supply wells identified provide water for commercial or industrial use only.
Most of the wells identified in the well record search are used for testing and environmental

monitoring. The well records provided by the Department are presented in Appendix L.

Well construction and geology described in the well records confirmed the reports for regional
geology. The records indicate that the upper water-bearing unit does not extend throughout
Kearny Point, but only within the areas which have been reclaimed with fill material. The peat
and clay layer underlying the site upper water-bearing zone, occurs at the surface of surrounding

land which has not been filled.

Well records were also used to identify industries surrounding the site. The records identified
some industries which are potential off-site sources of chlorobenzene, which was detected in the

lower water-bearing unit. These potential sources are presented in the following section.

7.3 Off-Site Sources of Chlorebenzene

Chlorobenzene and dichlorobenzenes have been consistently identified at high concentrations in
the lower water-bearing zone (see Section 6). Additionally, the compounds were also identified
in the lower water-bearing zone during previous ground-water investigations (Section 4). There
has been very little indication of this compound in the site soil matrix or the upper water-bearing

zone.
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Chemically, chlorobenzene and dichlorobenzenes are slightly soluble and have low to moderate
mobility. They are more likely to be identified in soil than in a water matrix. However, when
in a water matrix, these compounds tend to sink, because they are heavier than water. These

compounds also decompose slowly.

During a December 10, 1990 telephone conference call with the Department, the case
management team directed the Roux Associates, Inc. Remedial Investigation to identify the
source of the chlorobenzenes. Roux Associates, Inc. explained that there was no known on-site
source of chlorobenzenes or dichlorobenzenes; that they occurred in the deep (semi-confined)
water-bearing zone only and were not identified in soils or the shallow water-bearing zone.
Also, chlorobenzenes occurred in samples from on-site wells monitoring the area upgradient
from the process units. Based on their chemical nature, had these compounds originated on the
site, they would most likely have been detected in the soil matrix or shallow ground water. The

source of the chlorobenzenes is, therefore, apparently from an off-site, upgradient location.

The Department then directed Roux Associates, Inc. to conduct an industrial search of the
surrounding area; identifying potential industrial sources of chlorobenzenes and providing case
file and program identification numbers, as documented in the Department’s December 19, 1990
and January 7, 1991 correspondence with Monsanto/Roux Associates, Inc. Roux Associates,

Inc. responded by submitting to the Department a list of potential sources, as described below.

A list of potential off-site sources with site case file numbers, including Discharge to Ground
Water permit numbers and Bureau of Underground Storage Tanks program numbers were sent
to the Department by Roux Associates, Inc. on February 26, 1991, followed by an updated list
and a location map on March 14 (Appendix M). The upgradient landfills (Items 1, 3, and 10)
and Standard Chlorine (Item 11) were considered the most likely sources. Also, Roux
Associates, Inc. conducted a drive-by investigation of the area on May 8, 1991 to locate other
potential sources. G & S Technologies Division, "The Transformer People," was located north
of the site. The facility reconditions transformers, an activity which may have used

chlorobenzene as a cutting solution for PCB oils.
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The Department’s case team then reviewed the files; however, a suspected source of
chlorobenzenes was not identified. There was no data from the landfills which indicated the
presence of chlorobenzene. Although detectable levels of chlorobenzene were identified in the
lower water-bearing zone at the Standard Chlorine site, the ground-water beneath the site flows
towards the Hackensack River, on the opposite side of Kearny Point. Therefore, it is not
considered a potential source of chlorobenzenes. G & S Technologies has no monitoring wells.
The only source information regarding hazardous substances associated with the site are disposal

manifests, which cite only PCBs .

Additional sources of chlorobenzene have been considered. One source could be a possible spill
along the upgradient rail lines. Another could be pesticides sprayed as mosquito control in the

adjacent wetlands.

The search to identify an off-site source for the chlorobenzenes has been inconclusive.
However, due to the chemical nature of chlorobenzenes and the local geology, it is likely that
these compounds would have been detected in the soils or in the upper-water bearing zone if the
source is the Monsanto Kearny Plant. To substantiate these observations, off-site ground-water
monitoring and possibly well installation must be permitted during the feasibility study and

remediation of the site.
7.4 Transport and Disposal of Waste from Subsurface Activities

Drilling muds, cuttings, and development water from the Phase I subsurface soils activities were
placed in eighteen 55-gallon drums. The drums were labeled with the source and material, and
stored in an on-site facility designed for hazardous and non-hazardous waste storage. Based on
analytical results, drums containing PCBs in excess of 50 mg/kg were labeled as hazardous in
accordance with TSCA (Toxic Substances Control Act) requirements. Subsequently, composite
samples were collected from the non-hazardous (TSCA) waste stream and from the hazardous
(TSCA) waste stream. The samples were sent for waste characterization of some RCRA
(Resource Conservation Recovery Act) parameters (specifically TCLP metals), to Reliance
Laboratory, a New Jersey certified laboratory. Concentrations were below the RCRA,

regulatory action levels and the results are presented in Appendix N,
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The drums containing the TSCA hazardous PCB waste were sent under hazardous waste manifest
to a TSCA approved holding facility, Tipton Environmental Technologies, Tipton, Missouri.
Subsequently, 17 of these drums were transported to Rollins Environmental Services, Deer Park,
Texas for incineration. One drum, which contained a piece of concrete was inappropriate for
incineration and was sent to U.S. Ecology, Inc., a landfill in Beatty, Nevada. Copies of the

completed manifests are also presented in Appendix N.

The solid waste from soil cuttings and drilling muds from the Phase II soil boring activities were
collected and drummed in two 55-gallon drums. Representative samples were analyzed for
RCRA waste characteristics, including TCLP analysis of metals and organic compounds. PCBs
were also analyzed. None of the results exceeded the regulatory action levels for RCRA,
however PCB concentrations of 200 mg/kg exceeded the acceptable TSCA limits, and therefore,
the waste disposal is regulated by TSCA. The drums were transported on August 26, 1991 to
Rollins Environmental Services, Deer Park, Texas, for incineration. A copy of the manifest is

also included in Appendix N.

7.5 Potential On-Site Sources of Non-Target Compounds

The Department recommended that the non-target compounds be evaluated to determine if they
were related to material stored on-site. After completing an evaluation of products and raw
materials stored on-site, Roux Associates, Inc. compared the products and raw materials with
the compounds identified in the library search for VOC and SVOC analyses (see tables of

analytical results presented in Sections 5 and 6).

Many of the non-target compounds identified on-site can be directly related to on-site products
and raw materials. Other target compounds may be similar to on-site products and may be
characterized as weathered by-products or product impurities. The following discussion

compares some of the non-target compounds with products and raw materials stored on-site.

The non-target VOCs, C-3 benzene and C-4 benzene were commonly identified in the analyses.
A potential source of C-4 benzene and possibly C-3 benzene may be Alkylate, a C-4 benzene
stored in tanks to the east of the APSS.
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Several hydrocarbon chain compounds, e.g. C-14 H-20 O-2, C-15 H-12, and C-20 H-12, were
commonly identified as non-target compounds. Although many of the hydrocarbon chains
identified by the laboratory did not match descriptions of on-site products or raw materials, they
are similar to materials stored on-site. Hydrocarbon chain compounds identified in the non-
target analyses may be breakdown products or product impurities from the on-site materials.
Some of the hydrocarbon materials stored on-site, are described below. A lubricant oil, N-N
diethylhydroxylamine, has the chemical structure, C-4 H-11 N O. It is stored in the lubricant
storage area, north west of the process area. An on-site product dodecylphenol C-12 H-25 C-6
H-4 OH, and is stored in tanks east of the process area. Benzoyl peroxide, C-4 H-10 0-4, was
used on-site as a bleach during the former STP manufacturing process. Malaeic anhydride, C-4

H-2 O-3, is stored on-site in tanks west of the APSS.

The source of commonly identified non-target compounds C-9 and C-12 hydrocarbons, may be
the olefins, nonene and propylene tetramer. Nonene is described as a C-9 olefin and propylene

tetramer 1s described as a C-12 olefin.

Nonylphenol and dodecylphenol (also 4-nonylphenol and 4-dodecylphenol), and other phenols,
such as C-2 phenol, C-3 phenol, C-4 phenol, 4(1-methyl-1-phenyl) phenol were identified as
non-target compounds. The phenols may be related to on-site materials such as phenol which
1s stored in tanks west of the process area and nonylphenol and dodecylphenol, which are stored

in tanks east of the process area.

In the surface soils some of the non-target compounds include a variety of chlorinated biphenyls.
The specific source of these biphenyls was not apparent; however they may be weathered by-

products or impurities from the heat transfer fluid which contained PCBs.
Although the laboratory interpretation of the non-target compounds was extensive, many of the

compounds were described as Unknowns. The laboratory has explained that the Unknowns are

likely to be breakdown products which have decomposed beyond recognition.
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8.0 BASELINE HUMAN HEALTH RISK ASSESSMENT

Data from the remedial investigation (RI) provide the information to conduct a baseline risk
assessment. Appropriate guidance documents from the USEPA for conducting risk assessments

under CERCLA include:

* Guidance for Conducting Remedial Investigation and Feasibility Studies under CERCLA
(USEPA, 1988a)

® Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual
(RAGS) (USEPA, 1989a)

¢ Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure
Factors, OSWER Directive 9285.6-03 (USEPA, 1991a)

This evaluation defines the potential risk to human health posed by the Monsanto Kearny Plant

in the absence of any remedial action. Several steps in this analysis include:

e A review of the site environmental setting and history

e Identification of site-related chemicals and media of potential concern

A determination of toxicity potential for chemicals identified as being of possible concern
for the site

* A determination of potential exposure pathways based on possible uses of the site

Preparation of health-protective estimates of intake by the exposure pathways described

Estimates of possible human health risk and the uncertainties associated with this estimate

Although this baseline human health risk assessment addresses the site in its current use, it is
prudent to consider alternate uses of the site should Monsanto discontinue present operations.
Section 8.7 discusses future potential uses of the site and defines potential risks to human health

that could be associated with these future uses.
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8.1 Site Setting and History

As previously described in Section 2, the Monsanto Kearny Plant occupies approximately 16
acres in the town of Kearny, Hudson County, New Jersey. The site is located on Pennsylvania
Avenue in Kearny Point, a highly industrialized area. The site is bounded to the west by the
Passaic River, to the north by a railroad yard, and to the south and east by warehouses and
trucking facilities. Prior to its purchase and development by Monsanto in the early 1950’s, the
site was used as a rail yard. Currently, the site is used by Monsanto for product manufacturing

and distribution.

From 1955 to 1985, Monsanto manufactured phosphoric acid and sodium tripolyphosphate at the
Plant. Beginning in 1956, surfactants (Sterox) were produced, and in 1960, alkylphenols were
added to the manufacturing processes. Currently, Monsanto produces surfactants (Sterox) and
alkylphenols at the Plant.

The manufacture of alkylphenols requires a thermal system for heat transfer. Until 1972, the
heat transfer fluid used in the thermal system was a polychlorinated biphenyl (PCB) mixture.
Although the thermal system is a closed recirculating loop, during a process malfunction in 1967
or 1968, the production reactants became mixed into the thermal system, causing the heat
transfer fluid to solidify. This solidified heat transfer fluid was subsequently buried in an on-site
disposal pit. When the system was converted in 1972 to a non-PCB based fluid, the old fluid,

which contained PCBs, was discarded into the same disposal pit.

8.2 Identification of Chemicals and Media of Potential Concern

The media sampled at the site to identify chemicals of potential concern were soil, groundwater,
and air. Chemicals of potential concern are chemicals that are potentially site related and also

have data of sufficient quality to be used in a quantitative risk assessment.

Prior to May, 1990, sampling at the site was conducted to determine both the areas of concern

on the site, and the horizontal and vertical extent of chemical concentrations potentially present
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in these areas. Based on these sampling efforts, the areas of concern on the site were

determined to be the areas adjacent to sumps and settling ponds.

8.2.1 Chemicals Identified in Soils

Surface soils in the identified areas of concern were collected and analyzed for volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), and polychlorinated biphenyls
(PCBs). Background sampling was performed at on-site locations not adjacent to the sumps and

ponds. Tables 5.17 to 5.22 present surface soil analytical results.

Volatile organic compounds were detected in 8 of the 15 surface soil samples. However 4 of
these 8 samples had only a single detection of acetone at an estimated concentration that was
below the detection limit. The remaining four samples had random detections of xylene and
toluene, with several of these detections at concentrations below the detection limit. The RAGS
(USEPA, 1989a) states that for chemicals detected infrequently or at low concentrations it is
reasonable that they be eliminated from the quantitative risk assessment. Thus, volatile organic

compounds do not appear to be potential chemicals of concern in the soil.

Of the semi-volatile organic compounds (SVOCs), the polynuclear aromatic hydrocarbons
(PAHs) were the only group of compounds that were detected with any consistency. Table 8.1
is a summary of the site-related concentrations and background ranges of PAHs. Some SVOC
tentatively identified compounds (TICs) were also observed in surface soil samples. Although
these compounds are, by definition, not fully identified, the TICs included 4-nonylphenol and
4-dodecylphenol. Both of these compounds are end manufacturing products at the site and thus
it 1s reasonable to assume that these TICs are likely to be present. Table 8.2 is a summary of
the site-related concentrations and background ranges of nonylphenol and dodecylphenol.
Although the analytical data for nonylphenol and 4-nonylphenol were presented separately, the
data for these two compounds were combined and presented as nonylphenol for purposes of this

risk assessment.

Monsanto records indicate that the PCB mixture used as a heat transfer fluid was Aroclor 1248.

In surface soils, Aroclor 1248 and Aroclor 1260 were detected. The presence of Aroclor 1260
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at the site may be due to either environmental modification of Aroclor 1248, the presence of
impurities in the Aroclor 1248 mixture, or off-site migration from sources such as the adjacent

railroad. Table 8.3 summarizes the background and site-related concentrations of PCBs in soil.
8.2.2 Chemicals Identified in Groundwater

Ground-water samples were collected from both shallow and deep wells on the site. No group
of chemicals (VOCs, SVOCs or PCBs) were detected consistently. Because of this fact, and
more importantly, the fact that ground water beneath the site has no human use, groundwater
does not present a medium of concern. Thus, it is not necessary to evaluate groundwater as

either a source or receiving medium for potential chemicals of concern in this risk assessment.

8.2.3 Chemicals Identified in Air

Air samples were collected at the site and analyzed for PCBs and total suspended particulates
(TSPs). Neither PCBs nor TSPs were detected in these air samples. Thus, ambient air does
not contain any potential chemicals of concern. However, because PCBs and PAHs have been
identified in surface soils, exposure scenarios will consider the possibility of fugitive dust

generated as a result of construction, production, or manufacturing activities.
8.2.4 Summary of Chemicals Identified

Available data suggests that the medium of greatest potential concern at the Monsanto Kearny
Plant is surface soil. Chemicals identified as being of potential concern in these surface soils
include Aroclor 1248, Aroclor 1260, and the possibly carcinogenic PAHs.  Although
nonylphenol and dodecylphenol have only been detected as TICs, because of their identification
in surface and sub-surface soil samples and their association with the plant manufacturing

processes, they will be included as chemicals of potential concern.
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8.3 Toxicity Assessment

The toxicity assessment summarizes potential adverse health effects that could occur from
exposure to particular substances. Where possible, the toxicity assessment includes a brief
overview of the relationship between exposure to the compound and the increased likelihood
and/or severity of adverse effects. With the exception of polyaromatic hydrocarbons (PAHs),
both carcinogenic and noncarcinogenic effects of the identified potential chemicals of concern
will be addressed in the following sections. The discussion of PAHs will be limited to those that

potentially have carcinogenic properties.

Information on the toxicity of a chemical presented in the toxicological profile may have no
direct bearing on any anticipated human effects. Thus, potential exposure at the Monsanto
Kearny Plant does not imply that any of the described toxic effects will be observed. This
information is instead provided to illustrate the range of toxic effects often only observed in
experimental animals or in humans as a result of accidental exposure to extremely high
concentrations of pure compounds that have no relevance to exposure to low levels in

environmental media.

8.3.1 Polychlorinated Biphenyls (PCBs)

Polychlorinated biphenyls (PCBs) are a family of over 200 individual congeners composed of
two linked benzene rings that are chlorinated at one or more sites on the biphenyl structure.
PCB mixtures contain biphenyl congeners with varying degrees of chlorination and the mixtures
are defined by the total percentage of chlorination. In the USA, commercial PCB mixtures were
sold under the trade name Aroclor, with a number to designate the degree of chlorination. In
the past, PCBs were used widely as coolants and lubricants and in the manufacture of products
such as plastics and adhesives because of their flame retardant and insulating properties. The
manufacture of PCBs in the USA ceased in 1977 due to evidence that PCBs are environmentally
persistent and at high doses were toxic to animals. There was a concern that PCBs may also

have the potential to impact human health.
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A definitive evaluation of the toxicology of PCBs is difficult for many reasons. PCB mixtures
(Aroclors) contain many different congeners. Thus, different production lots of the same
mixture can vary greatly in the congener content, even when the average chlorine content is the
same. Additionally, PCB mixtures are known to sometimes contain various impurities, such as
polychlorinated dibenzofurans (PCDFs) and polycholorinated quaterphenyls (PCQs), which may
have toxicities equal to or greater than PCBs (Kashimoto et al., 1985). Furthermore, PCBs that
humans are ultimately exposed to may be significantly different from the original mixture
because of changes in the congener and purity level following environmental and biological
transformation. Laboratory experiments performed to determine the toxicological properties of
PCBs are often limited to a specific mixture of PCBs. At the present time all PCB mixtures are
treated as carcinogens although the scientific evidence to date does not support this approach.
There is evidence that one Aroclor mixture, namely Aroclor 1260, at high doses does cause the
formation of a statistically significant number of cancerous tumors in rats. However, to use this
information, which is largely based on two poorly designed studies, to support the hypothesis

that all Aroclor mixtures are carcinogenic is not valid.

The Institute for Evaluating Health Risks (IEHR) has recently completed a study in which they
reassessed the pathological diagnoses in five key rat PCB studies (Abelson, 1991; Moore, 1991,
USEPA, 1991b). Based on this study, John A. Moore, President of IEHR recommends that the
USEPA reconsider their PCB cancer risk policy (Moore, 1991). Specifically, he recommends
that separate risk assessments be developed for each of the major PCB formulations to reflect
the fact that rats fed PCB mixtures of 54% or 42% chlorination did not experience statistically
significant elevations in incidences of liver tumors. Furthermore, he recommends lowering the
cancer potency factor (CPF) for Aroclor 1260 to 1.9 mg/kg/day. Thus, based on available
information, for purposes of this risk assessment, Aroclor 1248 will be assumed to be
noncarcinogenic and Aroclor 1260 will be assumed to be carcinogenic. The following sections
outline the relevant toxicological studies and information regarding the noncarcinogenic and

carcinogenic properties of PCBs.
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8.3.1.1 Noncarcinogenic Properties of PCBs

Very little data exists regarding the kinetics of PCB mixtures in humans or animals. Metabolic
and pharmacokinetic behavior varies with each congener, according to position and degree of
chlorination. PCB mixtures are known to be absorbed through the gastrointestinal tract,
epidermis, and pulmonary tissues. The gastrointestinal absorption of most congeners is probably
greater than 90 percent, but the degree of absorption of PCBs following dermal or pulmonary
exposure in not known (ATSDR, 1989a). Maroni et al. (1981a) evaluated 80 industrial workers
exposed to PCB mixtures with 42 percent chlorine content as a result of their specific work
assignments. PCBs were measured in the air, on workroom surfaces, on palms of workers
hands, and in workers’ blood. Blood PCB levels were found to correlate closely with length of
exposure, but not to assumed exposure amounts, and the authors concluded that dermal

absorption of PCBs was the main route of exposure for these workers.

PCBs are very lipophilic and resistant to metabolic breakdown. Thus, they concentrate in fatty
tissues in the body, and will tend to be present in a given organ in proportion to the fat content
of that organ. Because humans excrete very little fat, excretion of PCBs from the body is slow.
PCBs in serum fat remain in steady state with PCB stored in body fat. The half-lives of
elimination from the blood of three PCB congeners present in Aroclor 1254 were found to range
from 124 to 338 days (Buhler et al., 1988). PCBs are known to be excreted through human
breast milk because of its high fat content. Numerous studies have been conducted on the PCB
content of human milk, and there is evidence that the transfer of PCBs from mother to child is

greater via breast milk than across the placenta (Masuda et al., 1978).
Analytical studies indicate that most individuals carry body burdens of PCBs in their adipose

tissues in the range of 0.1-1.0 mg/kg as a result of environmental exposure (Safe, 1989). Any

potential health effects that may result from these background levels have not been evaluated.
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Furthermore, data regarding human health effects from exposure to high levels of PCBs are not
extensive. Only two groups of people are known to have experienced exposure to high levels

of PCBs:

e Those persons who ingested PCB-containing rice oil in the "Yusho" and "Yu Cheng"
incidents

¢ Occupationally exposed workers

Although victims of the "Yusho" and "Yu Cheng" accidents experienced symptoms such as
severe skin disorders and nausea and even some deaths resulted, it was later determined that the
PCB mixtures involved also contained high levels of polychlorinated dibenzofurans and
polychlorinated quaterphenyls. Based on subsequent studies, it has been generally concluded
among the scientific community that the toxic effects seen in the persons who accidentally
ingested the contaminated rice oil were most likely due to the presence of dibenzofurans and

quaterphenyls rather than the PCBs (Kashimoto et al., 1985).

Persons who have had the potential to be exposed to PCBs through their work represent the best
source of information on possible health effects resulting from PCB exposure. For example,
workers in the electrical industry have been found to have serum PCB levels higher than the
general population (Smith et al., 1982; Hosek, 1988; Emmett et al., 1988). Occupational
exposure has been associated with reversible skin lesions and increases in serum hepatic
enzymes. These increases in serum enzymes have, however, shown inconsistent patterns and
typically have not been associated with hepatic dysfunction (ATSDR, 198%9a). Smith et al.
(1982) found serum glutamic-oxaloacetic transaminase (SGOT), gamma-glutamyl transpeptidase
(GGTP) and triglyceride were positively and significantly correlated with serum PCB
concentrations in workers occupationally exposed to PCBs. However, on clinical examination,
these workers did not demonstrate a consistent pattern of abnormalities, and none were found
to have acneform lesions indicative of chloracne. In a similar study of underground electric
utility workers, Hosek (1988) reported slightly different findings. While workers did
demonstrate a positive correlation between serum PCB levels and liver enzymes, the correlation
was weak at best. However, a correlation was found between serum PCBs and triglycerides.
As in the study by Smith et al. (1982), Hosek (1988) did not find any additional clinical or

physical symptoms in the workers that were typically associated with PCB exposure. After
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adjusting for confounding variables in his epidemiological study, Emmett (1985) did not note
significant differences between exposed and comparison groups on liver function tests.
However, even after adjusting for confounding variables, there was a statistically significant
correlation between serum PCBs and serum gamma glutamyl transpeptidase. Because PCBs are
known inducers of hepatic microsomal enzymes, Emmett suggested that the elevation of this

enzyme level could be related to microsomal enzyme induction rather than frank liver damage.

Dermatological effects associated with long-term exposure to PCBs were evaluated in a cross-
sectional study of capacitor manufacturing workers, where almost 40 percent of the workers had
been employed for 20 years or more (Fischbein et al., 1982). While a high prevalence (37
percent) of dermatological abnormalities was found among these capacitor workers following
examination, the PCB-associated chloracne was noted less frequently than among the "Yusho"
patients. There was an association between dermatological findings and plasma PCB
concentration; however, the authors stress that PCB contaminants such as polychlorinated
dibenzofurans should be considered as having a potential to contribute to these dermatological

effects.

Maroni et al. (1981b) also conducted a study of 80 electrical workers who had been exposed to
the 42 percent chlorinated PCB mixtures. While some dermatological effects such as chloracne
were noted, these effects could not be related to PCB blood concentrations. In another study,
a tentative blood PCB concentration of 2.0 pg PCB/dL blood (200 ppb) for occupationally
exposed workers was suggested (Ouw et al., 1976). This value was determined following the
examination of 34 electrical workers who complained of nausea and a burning sensation of
the face and hands after having worked with Aroclor 1242, While only 6 workers had
dermatological lesions, including a single case of chloracne, and the mean blood levels of
Aroclor 1242 were approximately 40 ug PCB/dL blood (400 ppb), the hepatic function tests

were normal.
Thus, epidemiological studies have not documented human health effects that can

consistently be associated with PCB exposure. While there is suggestive evidence for

subclinical increases in serum hepatic enzymes, these changes may in reality be indicators
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of microsomal enzyme induction and not non-reversible hepatic lesions. Dermatological

effects such as rashes and chloracne have not been consistently related to serum PCB levels.

PCB exposure in laboratory animals produces similar effects to those seen in humans. For
example, effects seen in animals following PCB exposure include microsomal enzyme
induction, increased serum levels of liver associated enzymes, liver enlargement, and fat
deposition with the liver. Many of these changes appear to be reversible, as reversible
degenerative lesions of the liver were noticed in rats, mice, rabbits, cats and guinea pigs
exposed to 1.5 mg/m’ (0.11 mg/kg) Aroclor 1254 vapor for 7 hours a day, 5 days a week,
for 213 days (Treon et al., 1956). Sprague-Dawley rats fed a diet containing a mixture of
PCB congeners at a concentration of 100 mg/kg for 52 weeks appeared healthy and gained
weight as rapidly as the control animals throughout the study; however, there were other
distinct changes. There was an increase in total serum lipids and cholesterol, as well as liver

hypertrophy and focal areas of cellular degeneration (Allen et al., 1976).

Female monkeys have been fed diets containing Aroclor 1248 at concentrations of 2.5, 5.0,
and 25.0 mg/kg for time periods ranging from 2 months for the 25.0 mg/kg dose to 1 year
for the 2.5 and 5.0 doses (Allen et al., 1974; Barsotti and Allen, 1975). Monkeys receiving
the 25 mg/kg dose developed facial edema, alopecia, and acne within 1 month, and one
animal died from PCB intoxication two months after being removed from the diet. These
monkeys also developed hyperplastic gastritis, which is a possible PCB-related effect that
appears to be unique to monkeys. The surviving monkeys from this experiment continued
to show clinical signs of PCB toxicity 2 years following the exposure. Infants born to these
females were smaller than normal and had detectable levels of PCBs in their tissues. Of
the laboratory animals, monkeys are considered to be the most sensitive to PCB effects
(ATSDR, 1989a).

The National Cancer Institute (NCI, 1977) conducted a chronic feeding study in male and
female rats. Rats were given 25, 50, and 100 mg/kg Aroclor 1254 in the diet for 104-105
weeks. While mean body weights for all females and for mid- and high-dose males were
below controls by week 10, other symptoms such as alopecia, facial edema, and

exophthalmos did not appear until week 72, and then only in the high-dose group. In the
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mid-dose (50 mg/kg), these symptoms did not appear until the end of the study (week 104).
Nodular hyperplasia (non-neoplastic) was noted in a dose-related frequency in both male
and female rats at all dose levels. Hepatocellular carcinomas were observed in mid- and
high-dose males, and hepatocellular adenomas were observed in mid- and high-dose males
and females. However, the incidence of these tumors were not statistically significant. It
was thus concluded that under the conditions of this study, Aroclor 1254 was not

carcinogenic in Fisher rats.

8.3.1.1.1 Reference Dose (RfD) for Aroclor 1248

As previously indicated, a recent reevaluation of toxicological data of Aroclors 1242 and
1254 suggests that Aroclor 1248, like Aroclor 1242 and Aroclor 1254, should be treated as
a noncarcinogen (Moore, 1991). However, because no regulatory guidance exists on an
appropriate RfD for Aroclor 1248, an RfD has been developed for this risk assessment. The
approach adopted was an extensive review of the literature to identify key studies which had
sufficient information regarding dose and effect, if any, such that it would be possible to
generate either a "no observed adverse effect level” (NOAEL) or the "lowest observed
adverse effect level” (LOAEL).

In dose-response experiments, the NOAEL is defined as the exposure level (or dose) at
which there is no significant increase in adverse effects in the experimental population as
compared to control. While some effects may be noted at this dose level, the effects are
considered neither adverse in themselves nor precursors to adverse effects. When more
than one NOAEL is noted in a particular study, the highest NOAEL is considered the
appropriate NOAEL. On the other hand, the LOAEL is defined as the lowest exposure
level in a dose-response study at which there are significant increases in the frequency or
severity of adverse effects in the experimental population as compared to the control
population. The NOAELs and LOAELs from dose response studies are then used to
estimate an appropriate RfD. The RfD, which is an estimate of daily intake that is likely
to be without appreciable risks of deleterious effects during a portion of a lifetime, is
developed by dividing the NOAEL (or LOAEL if the NOAEL is not available) by an

uncertainty factor. The uncertainty factor reflects professional judgement regarding different
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types of data used to estimate the RfD. For example, a 10-fold factor of uncertainty might

be assumed in the following situations:

¢ To account for variations in human sensitivity in the general population following data
extrapolation from human studies

e To extrapolate from long-term animal studies to humans

e To extrapolate from sub-chronic studies in animals to chronic effects

e To extrapolate from a LOAEL to a NOAEL

In some cases, based on professional judgment, other uncertainty factors may be included
or the 10-fold factors typically used may be modified to account for perceived uncertainty
in animal sensitivity versus human sensitivity. Thus, when uncertainty factors that reflect the
uncertainty inherent in the extrapolation process are applied to NOAELs and LOAELS:,
health-protective RfDs can be derived.

Table 8.4 is a summary of the data used to derive an RfD of 2.28E-4 mg/kg/day for the
non-carcinogenic effects of Aroclor 1248. Studies used to derive this RfD used Aroclor
1248. The pertinent LOAELs and NOAELs of each study are presented along with the
rationale for the selection of uncertainty factors. To determine the final RfD, the geometric
mean of the five study-based RfDs was calculated. The geometric mean of this data is used

because the it places equal weight on relative changes in magnitude within the data set.

8.3.1.2 Carcinogenic Properties of PCBs

The potential carcinogenicity of PCBs in man has not been clearly established.
Epidemiological studies have yielded inconclusive results due to problems such as small
cohort size, inability to quantify PCB exposure, and the likelihood of worker exposure to
other potential carcinogens. Brown and Jones (1981) performed a retrospective cohort
mortality study on over 2,000 workers who had been employed at least 3 months in two
capacitor factories using Aroclors 1254, 1242 and 1016. Mortality from all causes was lower
than expected in this study. However, while excess mortality from liver and rectal cancer

was noted, this excess was not statistically significant. Studies on both research personnel
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and plant workers at a petrochemical plant where Aroclor 1254 had been used for 9 years
were performed (Bahn et al,, 1976, 1977; Lawrence, 1977; NIOSH, 1977). NIOSH (1977)
noted that a greater-than-expected number of cancers occurred in this population, as 8
cancers were noted compared to an expected 5.7. However, this data should be considered
inconclusive not only because of the small cohort size and lack of PCB exposure
quantification, but also because of the confounding influences from likely worker exposure

to other potential carcinogens.

The USEPA has based its evaluation of the carcinogenic potential of PCBs on the study
conducted by Kimbrough (1975) and more recently, on the Norback and Weltman (1985)
study. Both of these studies were long-term feeding studies utilizing a single level high dose
of Aroclor 1260 in different strains of rats. In the Kimbrough (1975) study, 200 female
Sherman rats were fed 100 mg/kg Aroclor 1260 in the diet for 21 months. After 23 months,
all remaining animals (184) were killed and examined. Of the 184 treated females, 170 had
elevated tan nodules on the surface and interior of their livers, and these nodules were
characteristic of neoplastic nodules. Hepatocellular carcinomas of the trabecular type were

noted in 26 of the 184 treated animals, but in only 1 of the 200 control animals.

In the Norback and Weltman (1985) study, 70 male and 70 female Sprague-Dawley rats
received 100 mg/kg Aroclor 1260 in the diet for 16 months. Then, because of evident
toxicity, the dose was reduced to S0 mg/kg for 8 months, and finally a control diet was
provided for the final 5 months prior to sacrifice. The female rats exhibited a significantly
elevated cancer rate over the males. Periodic sacrifices were also performed, and even after
1 month of the dietary treatment, hepatomegaly was noted in these rats. Pathologic changes
were noted in the livers that progressed from hypertrophy to adenocarcinoma. However,
while these tumors met morphologic criteria for carcinoma, they were biologically
unaggressive, as neither metastasis nor invasion of surrounding tissues occurred.
Additionally, the rats did not exhibit increased mortality that could be attributed to the

presence of these tumors.
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8.3.1.2.1 Carcinogenic Potency Factor (CPF) for Aroclor 1260

Quantitative carcinogenic risk assessments, using mathematical extrapolation models such
as the linearized multistage model, are used by the USEPA to estimate CPFs. These CPFs
are upper bound risk estimates, such that the true cancer risk to humans would not be
expected to exceed this value. The USEPA developed a CPF for PCBs of 7.7 (mg/kg/day)’
using the Norback and Weltman (1985) study as a basis for a quantitative carcinogenic risk
assessment. However, recent data indicate that a CPF of 1.9 (mg/kg/day)’ is more
appropriate (Moore, 1991). For purposes of this risk assessment, the current USEPA CPF
of 7.7 (mg/kg/day)"! will be used to estimate potential carcinogenic risk associated with

exposure to Aroclor 1260.
8.3.2 Nonylphenol and Dodecylphenol

Nonylphenol and dodecylphenol are used in various manufacturing processes, such as the
production of non-ionic surfactants and the synthesis of stabilizers and antioxidants for
rubber and plastic manufacturing. Nonylphenol has also been used as a vehicle in pesticide
formulations (McLeese et al., 1980) and dodecylphenol has been identified among the

volatile emissions resulting from rubber manufacturing (Cocheo et al., 1983).

Data on the toxicology of these phenols are not extensive. Most of the available
information concerns their potential environmental effects primarily on aquatic fauna.
Because of its hydrophobic properties, nonylphenol may bioaccumulate. Several studies
have been conducted to determine some LCy, values for nonylphenol. The LCq, value is
defined as the concentration of a compound that is lethal to SO percent of a population.
Thus, a 48-hour LCs, value is the concentration of a compound that is lethal to 50 percent
of the population in 48 hours. The 48-hour LC, of nonylphenol in fathead minnows was
found to be about 160 pg/L, and the 96-hour LC,, was approximately 140 pg/L (Holcombe
et al., 1984). McLeese et al. (1980) investigated the role of nonylphenol in a pesticide
formulation. Because the 96 hour LCy, of nonylphenol in salmon was found to be 900 ug/L,
McLeese et al. (1980) concluded that nonylphenol was not an inert vehicle in the pesticide

formulation.
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Monsanto has conducted several studies to determine acute and sub-acute animal toxicity
resulting from exposure to these phenols. Studies conducted included both range-finding
and sub-acute feeding studies, and in vitro studies. In a 20-day feeding study, pregnant CD
rats were given doses of 125, 250, 500, 1000, and 2000 mg/kg/day of dodecylphenol. Rats
in the two highest dose groups died, and one female in the 500 mg/kg/day dose group
experienced a uterine resorption. The only other effect observed was that all the rats except
those in the 125 mg/kg/day had a soft stool. No adverse effects from treatment were
evident based on the examinations and evaluations at doses of 125 mg/kg/day
(Bio/dynamics, Inc., 1985).

In a 4-week feeding study (Monsanto Agricultural Company Environmental Health
Laboratory, 1988) at dietary concentrations of 0, 500, 2500 and 5000 mg/kg dodecylphenol
using Sprague-Dawley rats, the no observed effect level (NOEL) was determined to be 500
mg/kg, based on the observation that rats in this lowest-dose group did not exhibit a
decrease in either food intake or body weight gain. Using data on food consumption and
body weight, the average dose was determined to be about 74 mg/kg/day. Another 20-day
feeding study was conducted with CD female rats to determine any potential reproductive
effects of dodecylphenol (Bio/dynamics, Inc., 1987). Doses given were 20, 100 and 300
mg/kg/day. No treatment related effects were seen in the rats at the 20 and 100 mg/kg/day
doses. However, at 300 mg/kg/day, dodecylphenol was found to be maternally toxic,
embryotoxic and fetotoxic. Effects noted in this group were a decrease in the mean number
of viable fetuses, an increase in the mean number of uterine resorption sites, a decrease in
both maternal body weight gain and fetal body weight, and a delayed development of fetal

ossification processes.

In vitro mutagenicity assays were also conducted for nonylphenol and dodecylphenol. In all
in vitro assays, both nonylphenol and dodecylphenol were not found to be mutagenic
(Hazleton Biotechnologies Corp., 1984; Monsanto Company Environmental Health
Laboratory, 1987).

Based on information received from Monsanto, there are no studies for nonylphenol

equivalent to the dodecylphenol feeding studies. Other than in vitro studies the only
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information about nonylphenol that is apparently available is an acute range-finding study
for lethality (Younger Laboratories, 1959, 1974, 1978). Based on the data available
(Younger Laboratories, 1959, 1974, 1978), it was estimated that a dose of 1390 mg/kg of
nonylphenol was expected to result in a 50 percent lethality (LDs,). This compares with an
estimated LDy, for dodecylphenol of 6700 mg/kg. Thus, it would appear from this very

limited information that nonylphenol may be about 5 times more toxic than dodecylphenol.

8.3.2.1 Reference Doses (RfDs) for the Phenols

Based on the current information on dodecylphenol and nonylphenol both of these
compounds should be treated as noncarcinogens. Thus, it is appropriate to develop RfDs
that provide an estimate of reasonable levels of exposure to these compounds which will not
result in adverse effects. For dodecylphenol, only three sub-acute studies can be considered
appropriate to use for the development of an RfD. Two of these are reproductive studies
where dodecylphenol has been administered to pregnant rats, while the third study in both
male and female rats was a 28-day feeding study. Each of these studies has been carefully
examined to derive a LOAEL and, hence, NOAEL. It should be noted that in the feeding
study the individual food consumptions and body weights were used to obtain average doses
by sex and dietary concentration of the compound. Male and female data were combined

to provide average dose levels that were then used for defining the NOAEL.

The process for deriving an RfD has previously been described for PCBs (Section 8.3.1.1).
The analysis of the three short term dodecylphenol studies and the estimated RfD derived
from each of those studies is shown in Table 8.5. The studies have then been combined to
provide an average RfD of 3.93E-2 mg/kg/day. For the purposes of estimating a hazard
index in the risk characterization the estimated RfD is rounded to 4E-2 mg/kg/day.

As stated previously in Section 8.3.2, nonylphenol has been estimated to be about 5 times
more toxic than dodecylphenol. Based on this estimate, the RfD for nonylphenol would be
about 7.86E-3 mg/kg/day. For estimating the hazard index in the risk characterization the
estimated RfD is rounded to 8E-3 mg/kg/day.
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8.3.3 Polynuclear Aromatic Hydrocarbons (PAHs)

PAH compounds are commonly occurring by-products of ordinary combustion. For
example, they are produced by forest fires, cigarettes, motor vehicles, incinerators, cooking
and open burning. Many of these compounds are also found in petroleum based fuels.
Structurally these chemicals are a series of unsaturated, six-carbon rings that are joined
together. When the rings of the PAHs are in a particular configuration, some of the
compounds are potentially carcinogenic based on animal studies. When the rings lack that
particular configuration the compounds are generally considered to be noncarcinogenic.
Based on work published by Chu and Chen (1984) and ICF Clement Associates (1988) the
potentially carcinogenic PAH compounds detected at the site are benzo(a)pyrene,
benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, indeno(1,2,3-

cd)pyrene and dibenzo(a,h)anthracene.

PAHs released to the atmosphere are subject to being transported over both short- and
long-distances. They are removed from the atmosphere by wet and dry deposition. In
surface waters, PAHs can, in general, volatilize, photodegrade, oxidize, biodegrade, bind to
particulates or accumulate in aquatic organisms. Bioconcentration factors range from 100
to over 2000. In both soils and sediments, PAHs can biodegrade or accumulate in plant
material (ATSDR, 1989b). Migration of PAHs to ground water can occur either as a result
of surface-water recharge or from soils containing elevated PAH compounds. Lateral
transport of these compounds within aquifers have been reported (ATSDR, 1989b). At the
Monsanto Kearny site there is a complex mixture of several PAHs, and thus, no conclusions

can be reached on anticipated half-lives in either soil, sediments or water (if present).

In the atmosphere, PAHs can undergo photo-oxidation forming diones, nitro-PAHs and
sulfonic acids. Half-lives of the PAHs in the atmosphere are estimated to be less than 30
days (ATSDR, 1989b). In water, the most important processes are photo-oxidation,
chemical oxidation and biodegradation. The rate and extent of degradation is dependent
on factors such as temperature, water depth and turbidity. In the presence of oxygen, PAHs
can be significantly metabolized by microbes, and algae can also transform PAHs to oxides

and peroxides. Microbial degradation is also known to occur in soil with the formation of
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dihydrodiols as intermediates which further degrade to catechol and several organic acids

such as acetic, fumaric, pyruvic and succinic acid (ATSDR, 1989b).

The transport and partitioning of the PAHs in the environment is dependent on
physicochemical properties, such as water solubility, the organic carbon-water partition
coefficient (K,), and the octanol-water partition coefficient (K,) of the individual
components. Coefficients such as K, provide a measure of the extent of chemical
partitioning between organic carbon and water. Because K, provides a measure of the
extent of chemical partitioning between water and octanol, it can be used to predict
bioconcentration in aquatic organisms. Many of the properties of these compounds are

related to molecular weight.

8.3.3.1 Carcinogenic Potency Factors (CPFs) for PAHs

Humans are exposed to PAHs in the form of complex mixtures rather than single
compounds. As such, human data on the toxicity of specific PAHs is not available. Thus,
in order to obtain some estimate of the human hazard associated with PAHSs, animal studies
are used. With the exception of benzo(a)pyrene (B(a)P) there are very few long term
animal studies associated with PAHs. While B(a)P has been administered to several animal
species by several routes of administration, the majority of PAHs have only been tested
using the mouse skin assay. Thus, for the PAHSs for which there is evidence of carcinogenic
activity there is insufficient data to reasonably estimate a CPF. Chu and Chen (1984) and
ICF Clement Associates (1988) have proposed methodologies for expressing the toxicity of
carcinogenic PAHs in terms of B(a)P equivalents. The methodology adopted in each case
by these respective authors was to compare the relative potency of each carcinogenic PAH
they studied to B(a)P using all the relevant available information for that PAH. Even
though these authors examined some of the same papers to develop their respective PAH
potency ratios, differences do exist between these methodologies. While this risk assessment
is not an appropriate forum to detail these differences, the values calculated by ICF
Clement Associates (1988) are, in general, the more conservative of the two values. Thus,
the values calculated by Chu and Chen (1984) are used in the REI exposure scenarios, and

the values calculated by ICF Clement Associates (1988) are used in the MEI exposure
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scenarios. Table 8.6 indicates the relative potencies of the carcinogenic PAHs at the site

according to the methodologies of both authors.

Since it is believed that all PAHs act at the same target cells to express a carcinogenic
response, by representing carcinogenic activity of PAHs in terms of B(a)P equivalents an

estimate of risk associated with these compounds can be determined.

Although the Carcinogen Assessment Group (CAG) of the USEPA has classified B(a)P as
a probable human carcinogen, (Group B2), the Health Effects Assessment Summary Tables
(HEAST) does not provide a CPF for B(a)P (USEPA, 1990a). Because an oral CPF for
B(a)P is currently unavailable, the former oral CPF of 11.5 (mg/kg/day)” given in the
Superfund Public Health Evaluation Manual (SPHEM) will be used (USEPA, 1986). There
is no RfD published for B(a)P.

8.4 Human Exposure Assessment

The purpose of the exposure assessment is to estimate the magnitude and frequency of
possible exposure to site-related chemicals and the potential intakes that may result from
such exposures. Because the exposure assessment also estimates potential intakes, which
in turn are used to estimate risk, a two-case approach can provide a measure of the range
of uncertainty associated with these estimates. This approach involves defining both an
average and upper bound exposure scenario. The average exposure scenario will be
developed by defining a "reasonable exposed individual” (REI) and the upper bound

exposure scenario will be developed by defining a "maximum exposed individual" (MEI).

At the Monsanto Kearny Plant, it is assumed that the only likely human receptors are
employees assigned to work at the Monsanto Kearny Plant. As previously stated, two
exposure scenarios (namely the REI and MEI) are used in this risk assessment to describe
potential exposures at the site. Exposure assumptions for the REI define the exposures
associated with the most likely activities at the site, and the exposure assumptions for the
MEI define the upper bound of any potential exposures. At the Monsanto Kearny Plant,

chemicals of potential concern have been identified only in surface soils (Section 8.2.4). The
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following sections describe the assumptions and the estimated intakes of chemicals of

concern by the REI and the MEI associated with exposure to surface soils.

8.4.1 Reasonable Exposed Individual

Receptors may contact the chemicals of potential concern present in the soil through the
exposure routes of ingestion, dermal absorption, or inhalation. Typical employee activities
at the site include the potential for dermal contact by workers with site soils. In both the
REI and MEI exposure scenarios, normal hygienic standards are assumed to occur in the
workplace. However, the potential for dermal absorption of chemicals does exist. Although
air sampling data at the site indicated that neither PCBs nor TSPs could be detected in air
collected at the site (Section 8.2.3), fugitive dust originating from surface soils may be
generated, particularly during digging activities. This health-protective evaluation of
chemicals of potential concern in surface soils includes an estimate of exposure to fugitive
dust derived from these soils. Thus, the potential exposure routes for a worker at the site
under the REI scenario are dermal exposure and inhalation. Workers are assumed to be

employed at the site for 10 years for this scenario.

PCBs are known to undergo environmental degradation, meaning that the concentration of
PCBs present in the environment decreases with time. In the REI scenario, PCBs are
assumed to have a half-life of S years. The half-life of a compound is an exponential

relationship that describes the length of time that is required for half of the initial amount

ROUX ASSOCIATES INC 8-20 MOO06606].10.3 6.91




850130286

of the compound present to dissipate or degrade. The amount of the compound present at

any given time is determined by the following equation:

A = Ae™ (Equation 8-1)
Where:
A = Amount of compound remaining at end of time interval ’t’
A, = Original amount of compound present
e = Base of the natural logarithm
v = Half-life
t = Elapsed time (years)

Calculations of PCB concentrations are based on the above equation, with resulting
concentrations rounded to three significant figures. The following sections describe the

individual assumptions associated with the two exposure routes for the REI scenario.

8.4.1.1 Assumptions for Dermal Exposure

Dermal exposure is assumed to occur only when digging activities are conducted, and these
activities are assumed to be conducted no more than 20 days per year. Each digging
episode is assumed to last the entire day, such that worker exposure is 8 hours per day, per
digging episode. The dust generated during these activities is assumed to contact the skin
on the hands, forearms, head and neck at a thickness of 0.2 mg/cm? (Sedman, 1989). The
body surface area of the average adult is 18150 cm? (USEPA, 1989b). The hands, forearms,
head and neck areas that are assumed to come in contact with the dust comprise about 17%
of the total body area (USEPA, 1989b).

To estimate potential intakes from dermal exposure, information regarding absorption of
chemicals across the epidermis is necessary. Absorption of PCBs across the epidermis is
based on the work of Wester et al. (1990). Wester et al. determined that dermal absorption
of compounds with a log K, similar to PCBs was about 1 percent over a 24-hour period.
Assuming an 8-hour exposure period in this REI scenario, 0.33 percent of PCBs on the skin
will be absorbed per exposure event. Kao et al. (1985) studied in vitro percutaneous
absorption of B(a)P and testosterone in skin samples from six mammalian species including

man. Percutaneous permeation of pure benzo[a]pyrene dissolved in acetone was
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approximately 3 percent over 24 hours (or 1 percent over 8 hours) in fresh human skin.
Because PAHs present in the soil will be strongly bound to soil particulates and vehicles
such as acetone that promote absorption will be absent in soil, dermal absorption of PAHs
from the soil will be much less than that observed by Kao et al. (1985). To make a
reasonable health-protective assumption regarding dermal absorption, 0.1 percent of PAHs
present in soils that have adhered to skin are assumed to be absorbed during an 8-hour
period. A health-protective absorption factor of 10 percent will be used for nonylphenol and

dodecylphenol due to their lipophilic and hydrophobic properties.

Soil concentrations for each of the chemicals of potential concern in surface soils were
established as the geometric mean values from the data set. The geometric mean measures
the central tendency of data expressed in relative terms, and is considered an appropriate
estimation of site-wide chemical concentrations when data is apparently highly skewed and
reveals the existence of "hot spots" on the site. However, based on the fact that PCBs
undergo environmental degradation, PCB concentrations will decrease through time. Using
the site geometric mean concentrations for Aroclors 1248 and 1260 as initial concentrations,
Table 8.7 shows the decline in PCB concentrations over a 10-year period assuming a S-year
half-life. Because workers would come into contact with decreasing concentrations of PCBs
during the course of 10 years, the average concentration of PCBs present during this time
period should be used in the exposure calculations. The average soil PCB concentration for
10 years is equivalent to the amount present in the soil at the fifth year. Beginning with the
geometric mean value of 5.60E + 0 mg/kg for Aroclor 1248, the amount remaining at 5 years
is 2.80E+0 mg/kg, and beginning with the geometric mean value of Aroclor 1260 of
8.93E+0 mg/kg, the amount remaining at S years is 4.47E+0 mg/kg. Thus, these two
numbers are the designated values for the exposure models. Although environmental
degradation of nonylphenol, dodecylphenol and PAHs is also likely to occur, there is not
sufficient information to allow for any estimation of their half-lives. Thus, these compounds

are not considered to undergo exponential environmental degradation.

As previously stated, the REI scenario assumes that Aroclor 1248 is noncarcinogenic, and
Aroclor 1260 is carcinogenic. Because PCBs are known to accumulate in body fat, it is

reasonable to estimate an average lifetime daily dose for Aroclor 1248 to determine whether
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any noncarcinogenic effects have the potential to appear. An estimated lifetime daily dose
is also calculated for nonylphenol and dodecylphenol, as they are noncarcinogens.
Estimated lifetime daily doses will also be calculated for PAHs and Aroclor 1260, but they

are evaluated as having carcinogenic potentials.

The model adopted for estimating potential intake by dermal absorption is derived from
The Exposure Factors Handbook (USEPA, 1989b). Based on the assumptions stated above,

the following equation was used:

LDID,... = (CS)(SA) (PA) (A) (F) (AF) (DE) (EY) / (DY) (LT) (Equation 8-2)

Where:
LDID = Estimated lifetime average daily intake by dermal absorption (mg/day)
CS = Concentration of chemical in soil, based on geometric mean; PCBs
include estimated half-life (mg/kg)
SA = Total body surface area (18150 cm?) (USEPA, 1989)
PA = Percent of SA that is contact area (17 percent) (USEPA, 1989)
A = Soil adherence to skin (0.2 mg/cm?/day) (Sedman, 1989)
F = Factor for converting kilograms to milligrams (1 x 10%)
AF = Absorption factor
DE = Days exposed in a year (20)
EY = Number of years exposed (10)
DY = Total days per year (365)
LT = Average lifetime (70 years)

The estimated potential average daily intake of the identified chemicals of concern by
dermal absorption based on an average lifetime daily intake, assuming no remedial activity,
is shown in Table 8.8. The assumptions used are shown in the notes to the table. A

discussion of the estimated risk, based on average daily intake, is presented in Section 8.5.

8.4.1.2 Assumptions for Inhalation

As mentioned in Section 8.2.3, air monitoring at the site has not shown the presence of
airborne particulates nor the presence of detectable levels of PCBs. However, to be health
protective because the possibility of generating fugitive dust through digging activities exists,
potential inhalation exposure is considered. Air monitoring involves the measurement of

total suspended particulates (TSPs), which by definition, deals with all particulate matter
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that may be suspended in air. When determining what portion of these particulates may be
likely to be retained and absorbed by the lungs, PM,, not TSPs, becomes the relevant
parameter. PM,, focuses on those particulates within TSPs that have an aerodynamic
diameter of 10 microns (um) or less. Thus, the PM,, value represents that part of the total
particulate that is likely to reach the lower portions of the respiratory tract and be absorbed
by the pulmonary mucosa. The USEPA documentation on PM,, emission factors (USEPA,
1990b) does not provide specific estimates for digging or construction activities. However,
net downwind PM,, concentrations from construction sites range from 124 to 17000 pg/m’
(USEPA, 1988b). Because potential digging activities at the site will not include large scale

construction activities, the lower PM,, value of 124 ug/m’ is used in this risk assessment,

Half (50 percent) of the inhaled material is assumed to be absorbed by the pulmonary
tissue, and workers engaged in light physical labor are assumed to inhale 1.4 m® of air per
hour. As previously stated, exposure will be assumed to occur over an 8-hour work day for

20 events per year during a 10-year working life.

The equation for estimating the potential intake from inhalation is given by the following

equation:

LDl e = (CS) (PM) (CF) (RV) (HD) (PF) (DE) (EY) / (DY) (LT)
(Equation 8-3)

Where:

LDIl = Estimated lifetime average daily intake by inhalation (mg/day)
CS = Estimated soil concentration of chemical (mg/kg)
PM = Value for PM, (ug/m?)

CF = Conversion factor for ug to kg (1E-9)
RV = Respiratory volume (m*/hour)

HD = Hours exposed per day (8 hours/day)
PF = Pulmonary retention factor (0.5)

DE = Days per year that exposure occurs (20)
EY = Number of years exposed (10)

DY = Total days per year (365 days)

LT = Average lifetime (70 years)

The estimated potential average daily intake of the identified chemicals of concern by

inhalation based on an average lifetime daily intake, assuming no remedial activity, is shown
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in Table 8.8. The assumptions used are presented in the notes to the table. A discussion

of the estimated risk, based on average daily intake, is provided in Section 8.5.

8.4.2 Maximum Exposed Individual

As previously stated, the MEI exposure scenario is included to provide an upper bound
estimate of exposure conditions. As such, any potential exposures that are associated with

this scenario should be viewed as above the range of likely exposures at the site.

Factors that are adjusted in the exposure scenario for the MEI include the use of the
arithmetic mean plus 2 standard deviations for soil concentration values with a PCB half-life
of 40 years. As seen in the REI scenario, PAHs, nonylphenol and dodecylphenol are not
assumed to undergo any environmental degradation. Based on the 7 non-winter months
available for outdoor work, and accounting for vacations and holidays, workers are assumed
to work on the site for 137 days a year. Workers are assumed to be employed at the site
for 40 years. As in the exposure scenario for the REI, the exposure scenario for the MEI

assumes that Aroclor 1248 is noncarcinogenic and Aroclor 1260 is carcinogenic.

Additionally, the potential for workers to ingest chemicals of potential concern via
swallowing inhaled soil particulates is considered. The following sections present the

specific assumptions associated with each of these exposure routes.

8.4.2.1 Assumptions for Dermal Exposure

An estimate of the average daily dose associated with dermal exposure is derived using
Equation 8-2. Aroclor 1248 and 1260 soil concentrations are calculated using a 40 year half-
life with initial concentrations equal to the values of the arithmetic mean plus two standard
deviations for the top 2 feet of soil. Table 8.7 presents the amount of each Aroclor, using
Equation 8-1, that can be expected to be present at the site at the end of selected years
spanning years one to 40. As previously stated, because the amount of PCBs present
declines through time, an average concentration over the 40 year exposure period is

representative of actual soil concentrations. With an exposure period of 40 years, this
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average value occurs at the end of year 20. The values of 1.00E+3 mg/kg and 1.44E+2
mg/kg are the soil concentrations of Aroclor 1248 and Aroclor 1260, respectively, that are
present in soil at the end of year 20. Thus, they become the soil concentrations used in

Equation 8-2.

Based on theoretical estimates of dermal absorption from soil, following deposition on the
skin, of biphenyl and compounds that have some structural similarity to PCBs, a dermal
absorption factor of 1 percent is used for PCBs in this MEI exposure scenario (Howd and
McKone, 1991). Because PCBs present in the soil will tend to remain tightly bound to soil
particulates, dermal absorption of PCBs from soil is generally low. Thus, a 1 percent
absorption factor represents an upper-bound estimate. Furthermore, the amount of soil
deposited on the skin in the MEI exposure scenario is assumed to be 0.5 mg/cm? (Sedman,

1989). Table 8.9 presents the estimated intakes associated with dermal absorption for the
MEI.

8.4.2.2 Assumptions for Inhalation

Equation 8-3, used to estimate intake from inhalation in the REI scenario, is also used to
estimate intake from inhalation in the MEI exposure scenario. As mentioned in Section
8.4.1.2, the PM,, value is appropriate to estimate the exposure from inhalation. The PM,,
concentrations that workers under the MEI scenario could potentially be exposed are
estimated using both the regional PM,, data and construction site PM,, data. Of the 137
non-winter working days, it will be assumed that during approximately 10 percent of these
days (i.e., 14 days), PM,, concentrations will be 124 pug/m®. This 124 ug/m’ value is equal
to the PM,, estimated for light construction activities. During the remaining 123 work days,
PM,, concentration will be assumed to be 38 ug/m’, the regional average (USEPA, 1990b).
The weighted average of these values is a PM,, value of 47 pg/m’. The remaining
inhalation parameters remain the same for the MET as for the REIL. Table 8.9 represents

the estimated intakes associated with inhalation.

ROUX ASSOCIATES INC 8-26 MO06606J.10.3 6.91



850130292

8.4.2.3 Assumptions for Ingestion

As in the REI scenario, the personal hygiene habits of workers, such as hand washing prior
to eating, are assumed to preclude accidental ingestion of soil particles adhering to the
hands. However, ingestion of soil particles onto which chemicals have adsorbed may occur
if inhaled particulate matter deposited in the upper respiratory tract is swallowed. As
mentioned in Section 8.4.1.2, total suspended particulates (TSPs) relate to all airborne
suspended particulates. Thus, TSPs become the relevant parameter when determining the
particulate matter that may remain in the upper nasopharyngeal region and be available for

swallowing.

The USEPA provides air quality data for each Metropolitan Statistical Area (MSA) in the
United States which includes measurements of such parameters as PM,, ozone, carbon
monoxide and sulfur oxides (USEPA, 1990b). In 1988, Newark, New Jersey, the
metropolitan area closest to the site, was found to have a PM,, value of 38 ug/m’ (USEPA,
1990b). The USEPA also measured over a period of two years (1987-88) both the PM,, and
TSPs at 63 locations across the United States to determine what portion of the TSPs is due
to PM,,. They found that from 1987 to 1988, the PM,, portion of TSPs declined from 59
percent to 56 percent. For purposes of this risk assessment, based on 1988 data, PM,, is
assumed to make up 56 percent of TSPs. Using the Newark, NJ PM,, value of 38 ug/m’,
a TSPs value of 67.8 ug/m’ is estimated. This value is used for estimates of fugitive dust

ingestion.
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It is also assumed that 50 percent of the inhaled particles will be swallowed and that all of
the swallowed material (100%) will be absorbed across the gastrointestinal tract. Based on

these assumptions, the equation for ingestion of inhaled materials becomes the following:

LDIGugua = (CS) (TSP) (CF) (RV) (HD) (PF) (GI) (DE) (EY) / (DY) (LT)
(Equation 8-4)
Where:
LDIG = Estimated lifetime average daily intake by ingestion of inhaled
particles (mg/day)
CS = Estimated soil concentration of chemical (mg/kg)
TSP = Value for total suspended particulates (TSPs) (ug/m’)
CF = Conversion factor for ug to kg (1E-9)
RV = Respiratory volume (m’/hour)
HD = Hours exposed per day (8 hours/day)
PF = Pulmonary retention factor (0.5)
GI = Gastrointestinal absorption factor (1)
DE = Days per year that exposure occurs (137)
EY = Number of years exposed (40)
DY = Total days per year (365 days)
LT = Average life time (70 years)

Table 8.9 provides the estimated intakes that potentially result from this exposure scenario.

8.4.3 Summary of Estimated Intakes

Estimated intakes for each of the chemicals of potential concern under the REI and MEI
exposure scenarios are shown in Tables 8.8 and 8.9, respectively. Estimated lifetime average
daily intakes are expressed in mg/kg/day, and are the sum of intakes from all relevant
exposure routes divided by the adult body weight of 70 kg. Under the REI scenario, the
estimated intakes of on-site PCBs (Aroclors 1248 and 1260) are in the range of 8.55E-10 to
1.37E-9 mg/kg/day. The estimated intake of PAHs in terms of B(a)P equivalents is
approximately 1.80E-10 mg/kg/day, and the estimated intakes of nonylphenol and
dodecylphenol are zero. Under the MEI scenario, estimated intakes of all the chemicals of
potential concern increase. For PCBs, intakes are estimated to be in the range of 7.11E-6
to 4.92E-5 mg/kg/day; for PAHs, intakes are estimated in the range of 9.64E-8 mg/kg/day;
and intakes of nonylphenol and dodecylphenol are estimated in the range of 4.27E-7 to
5.84E-4 mg/kg/day.
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8.5 Risk Characterization

Health risk estimation quantitatively defines the general magnitude and range of human
health risks posed by a defined set of circumstances. The precision of such estimates is
limited by the size and quality of the data base and the assumptions that support the
mathematical estimations of intake and effect. Often, these limitations can be overcome by
defining a range of extremes. However, the overriding uncertainties associated with

estimating risks that may result from any chemical exposure include the following:

e The extrapolation of toxic effects observed at the high intakes necessary to
conduct animal studies to effects that might occur at the much lower,
environmentally relevant intakes; and

¢  The extrapolation from toxic effects in animals to toxic effects in man (i.e.,
responses of animals may be different from responses of man).

The risk characterization integrates information on the presence of chemicals in site-related
media, the known toxicity of those chemicals and the site-specific exposure scenarios
described in Section 8.4. As previously mentioned in the exposure assessment, the exposure
scenarios described are based on the most likely pathways by which defined receptors could

be exposed.

The approach taken in this part of the risk assessment uses extremely health-protective
assumptions that overestimate any potential risks. The biased approach for managing
uncertainties has a magnifying effect on the outcome of the risk assessment process. Since
each step builds on the previous one, the overall result of biased assumptions is to
significantly overestimate risks. This approach compensates for risk assessment uncertainties

and provides an ample margin of safety.
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8.5.1 Selection of an Appropriate Incremental Lifetime Cancer Risk

Incremental lifetime cancer risk (also referred to as excess cancer risk) is defined as the
estimated increased risk that occurs over an assumed average lifespan of 70 years (USEPA,
1989a) as the result of exposure to a specific known carcinogen. It is expressed in terms of
additional cancers, above the normal background, that might be anticipated as a result of
specific exposure to an external influence such as exposure to a carcinogen in drinking
water, food, or air. Thus, an incremental lifetime cancer risk of one in a million (1E-6) may
be interpreted as an increase in the baseline (background) cancer incidence from 280,000

per million population (American Cancer Society 1988) to 280,001 per million population.

The Food and Drug Administration (FDA) considers incremental lifetime cancer risk of one
in a million to be a de minimis or insignificant risk (FDA 1985a, 1985b). Similarly, the
USEPA uses an incremental lifetime risk range of 1E-4 to 1E-6 when considering and
selecting remedial alternatives in Superfund site cleanups (40 CFR Section 300.430). Travis
et al. (1987) reviewed 132 federal regulatory decisions concerning environmental carcinogens
to determine levels of risk that lead to agency action. For small populations, the individual
de manifestis risk level (i.e. the level of "obvious risk" that always led to regulatory action)

was about 3E-4.

To add some additional perspective to the selection of an appropriate incremental lifetime
cancer risk, Crouch and Wilson (1984) estimated incremental lifetime cancer risk associated
with common natural exposure to cancer causing sources. For example, incremental lifetime
cancer risks attributed to natural background radiation is about 1.4E-3; cosmic radiation as
a result of frequent commercial air travel is on the order of 7E-4, and PAHs in ambient
urban air is about 1.1E-3. Thus, it may be concluded that typical exposures to ambient

cancer-causing sources incur incremental lifetime cancer risk in excess of 1E-3 (1in a 1000).

8.5.2 Carcinogens

The known or suspected human carcinogenic compounds included in this risk assessment

are the carcinogenic PAHs (expressed in terms of B(a)P equivalents) and Aroclor 1260.
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Incremental lifetime cancer risk (ILCR) is derived from the estimated daily intake and a
carcinogenic potency factor (CPF). Since information on the potential carcinogenic potency
of chemicals in humans is generally not available, animal experimental data are used to

derive a CPF.

The estimation of the ILCR is given by the equation:

ILCR = (CPF) (DI) (Equation 8-5)
where:
ILCR = Incremental lifetime cancer risk
CPF = Carcinogenic potency factor (CPF) (mg/kg/day)’
DI = Estimated average lifetime daily intake (mg/kg/day)

Tables 8.8 and 8.9 provide estimates of ILCRs from exposures to site-related chemicals
under baseline conditions for the two different exposure scenarios described in Sections 8.4.1
and 8.4.2. It should be noted that the estimated ILCR is based on potential daily intake
averaged over a lifetime and using potential exposure periods of 10 years for the REI and
40 years for the MEL '

Under baseline conditions the potential site carcinogenic risks for the REI, based on the
presence of PAHs and Aroclor 1260 at the site, fall in the range of 2.07E-9 to 1.05E-8
(Table 8.8). Potential site carcinogenic risks for the MEI, based on the presence of PAHs
and Aroclor 1260, fall in the range of 1.11E-6 to 5.47E-5 (Table 8.9).

8.5.3 Noncarcinogens

Constituents that pose a potential health threat other than cancer are evaluated in terms of
their relative hazard when compared to acceptable daily intakes. In this risk assessment the
noncarcinogenic compounds considered are Aroclor 1248, nonylphenol and dodecylphenol.
Acceptable daily intakes for these compounds are derived from relevant animal dose-

response data.
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A hazard index may be defined as the ratio between the daily intake of a chemical and the
RfD for that chemical. As previously stated, the RfD is commonly derived from animal
experiments and is frequently obtained by estimating the NOAEL and applying a safety
factor to extrapolate to man. The RfD values are derived from quantitative information
available from studies in animals (or observations made in human epidemiological studies)
on the relationship between intake and noncarcinogenic toxic effects. The RfD values are
designed to be protective of sensitive populations. This process is clearly demonstrated in
Tables 8.4 and 8.5 which show the development of RfDs for Aroclor 1248 and
dodecylphenol, respectively.

The hazard index does not define dose-response relationships and its numerical value should
not be construed to be a direct estimate of risk. The hazard index is only a numerical
indication of the nearness to acceptable limits of exposure or the degree to which acceptable
exposure levels are exceeded. As this index approaches unity, concern for the potential
hazard of the mixture increases. Exceeding unity does not in itself imply a potential hazard;

however, it does suggest that a given situation should be more closely scrutinized.

A hazard index (HI) is determined for noncarcinogens based on the ratio of the estimated

daily intake to the RfD, such that:

HI = (DI) / (RfD) (Equation 8-6)
where:
HI = Hazard Index (unitless)
DI = Estimated daily intake (mg/kg/day)
RfD = Reference Dose (mg/kg/day)

Hazard indices are estimated for the identified noncarcinogenic chemicals of concern under
baseline conditions for the two exposure scenarios described in Sections 8.4.1 and 8.4.2. The
estimated HIs for the REI scenario described in Section 8.4.1, assuming 10 years of
occupational exposure, are shown in Table 8.8. The hazard indices associated with exposure

to site-related materials for the MEI, as described in Section 8.4.2, are shown in Table 8.9.
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8.6 Uncertainty Analysis

Human health risks posed by a defined set of circumstances may be evaluated quantitatively.
The precision of these estimates is limited by the size and quality of the data base. Often,
these limitations can be overcome by defining a range of extremes. However, there are
varying degrees of uncertainty associated with the estimation of risks that may result from
human exposure. These uncertainties have been compensated for throughout the risk
assessment by making health-protective assumptions, where necessary. Specific areas of

uncertainty include the following:

Receptor population

Chemical database

Exposure estimates

Toxicological data and risk characterization
Complex interaction of uncertainty elements

The uncertainty elements and the steps taken to address them are reviewed in the following

sections.

8.6.1 Receptor Population

To achieve the most realistic estimates of the range of potential risks, if any, posed by the
presence of a site on which hazardous substances have been identified, more than one
exposure scenario should be considered and modeled. Recognizing this variability, two
different exposure populations were considered for the site. Worker populations were

modeled for potential exposures at the site for both 10 and 40 years.

In each case the exposure scenario for the hypothetical receptors maximized exposures by
the various exposure pathways to provide estimates of potential risk. In the case of the
ME]I, workers were assumed to be in contact with soil containing chemical concentrations
at the mean plus 2 standard deviations during 40 years of employment. Clearly, this is an

overestimate of both site-wide concentrations and likely length of employment.
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8.6.2 Chemical Database

The toxicology of the chemicals of potential concern in this risk assessment is not well-
defined. For nonylphenol and dodecylphenol, minimal information was available regarding
toxicity, chemical or physical properties. The bulk of the information presented in this risk
assessment regarding these surfactants came from contract laboratory studies. Unpublished

data of this nature involves some degree of uncertainty.

However, while there is a large amount of published information dealing with PCBs and
PAHs, there are still numerous inconclusive aspects regarding the toxicology of these
chemicals. Studies of the chemical, physical and toxicological nature of PAHs are hindered
by the fact that PAHs, while environmentally ubiquitous, almost always occur as mixtures
of many PAHs. Thus, any toxicological effects that might be associated with PAHSs can not
easily be attributed to a particular PAH.

PCB studies have yielded inconclusive results as to the carcinogenic potential of PCBs.
While a limited number of studies have shown Aroclor 1260 to have a carcinogenic
potential, there is an equally strong body of scientific evidence showing that most PCB

mixtures do not have a carcinogenic potential.

8.6.3 Exposure Estimates

The exposure assessment uses mathematical models that relied extensively on the availability
of the chemicals for exposure via the different pathways. These models are helpful in
providing a numerical approximation of a biological system’s response given a particular set
of input conditions and constraints. Any attempt to model a biological system incorporates
some degree of uncertainty. A number of these uncertainties were mentioned during the
description of each potential exposure scenario and the assumptions that were used to
estimate possible intake of chemicals by different routes of exposure. Some of the key
assumptions will be reviewed here to illustrate the consistently health protective bias built

into the assumptions to compensate for uncertainty. Where reasonable approximations of
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the site-specific scenario could not be estimated, conservative "default" values that erred on

the side of overestimation of exposure were used.

Throughout the risk assessment the potential level of exposure to site-related chemicals was
based on chemical concentrations in the soil equal to the geometric mean and the arithmetic
mean plus 2 standard deviations for the REI and the MEI, respectively. In reality the
geometric mean and mean plus 2 standard deviations are not representative of the range
of concentrations that were detected. For example, in some areas of the site, the levels
were one or more orders of magnitude below the site geometric mean and mean plus 2
standard deviations. Furthermore, organic materials present in the environment are known
to undergo biodegradation over time. While this biodegradation has been factored into the
assumptions for PCBs present at the site, none of these assumptions were made for PAHs
and nonylphenol and dodecylphenol. Because these compounds are likely to undergo
microbial degradation in the soil (ATSDR, 1989b), it is very health-protective to assume that

workers will always be exposed to the initial soil concentrations.

Other factors in the exposure assessment that have erred on the side of conservatism include
the likely level of exposure by inhalation to dusts. With the dusts, chemicals are assumed
present in the surface soils. Furthermore, all respirable particulate matter that is likely to
exist at the site is assumed derived from the site. However, ambient temperature, coverage
of the ground with snow and frozen or rain-soaked soils will result in reduction of the level

of any potential exposure.

Biological factors that will ultimately affect the presence of chemicals within the body
include absorption factors through the lungs, skin and digestive tract. While animal studies
that address absorption through the gastrointestinal tract and skin are usually carried out
using pure material or the pure material dissolved in a solvent, the absorption of site-related
materials will be significantly impacted by binding to the soil matrix. For each of these

factors the assumptions used have been directed towards exaggerating potential intake.
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8.6.4 Toxicological Data and Risk Characterization

The overriding uncertainties associated with the risk characterization (Section 8.5) are:

e  The extrapolation of toxic or carcinogenic effects observed at the high doses
necessary to conduct animal studies to effects that might occur at much
lower, "real world" human intake; and

e  The extrapolation from toxic effects in animals to toxic effects in humans
(i.e., responses of animals may be different from responses of humans).

These extrapolations form the basis for the derivation of the factors used to estimate risks.
The carcinogenic potency factors (CPFs) are derived using a weight-of-evidence approach
to studies in the scientific literature. Due to the lack of epidemiological data for most
chemicals, the evidence results from animal studies in which experimental groups were
exposed in their lifetime to doses many times those normally found in the environment. In

some cases only a single study is used in this derivation process.

The USEPA uses a prescribed protocol (USEPA, 1989a) to evaluate animal data to estimate
human CPFs. The model used is the linearized multistage extrapolation model, which
provides a mathematical approximation of the dose-response slopes. There are several
equally feasible dose-response extrapolation models available; however, the one typically
selected by both federal and state agencies as applied here is designed to define the highest
upper bound risk condition. The results of this model most likely overestimate the actual

risk.

Current scientific evidence indicates that, for many chemicals, biological alteration must
occur to initiate cancer. Metabolic and pharmacokinetic differences between the test
animals and humans are in general not considered in estimating human CPFs. In addition
the high doses administered during animal studies may result in saturation effects in certain
biochemical systems within the organism. These same effects may not be relevant at lower
doses when the biochemical systems are not saturated. Thus, an additional level of

uncertainty is added to the risk estimation process.
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Even in cases where epidemiological data is available indicating a direct association between
long-term occupational exposure to chemical concentrations that significantly exceed
exposures anticipated from occasional exposure to these compounds, and a carcinogenic
response, a level of uncertainty persists because exposures are not controlled or quantifiable
in the sense of a laboratory experiment. It is usually impossible to both isolate exposure to
a specific chemical and to predict the actual levels of exposure to that chemical or the time
period during which exposure occurred. Partial exceptions to this statement include the
mesothelioma resulting from asbestos exposure and angiosarcoma attributable to vinyl
chloride, where actual exposure periods are known from employee records, but the only
qualitative assessment of dose relates to the knowledge that only persons closely associated
with the use of these compounds develop the lesions described. Thus, in other cases of
cancers believed to be induced by chemicals, the effect(s) observed may actually result from

the complex interaction of a mixture of chemicals.

For noncarcinogens, the RfDs, TLVs and other agency-established criteria and standards
have been established in a similar manner. The degree of uncertainty that exists for these
noncarcinogenic values is thus similar to the uncertainties associated with potential

carcinogens.

To the degree possible, the federal and state agencies have taken such uncertainties into
account when deriving RfDs, CPFs and other similar human response factors. This risk
assessment uses the guidance of these Agencies in minimizing the uncertainties by using

published standards and criteria to evaluate the risks posed by the site.

8.6.5 Complex Interactions of Uncertainty Elements

A site-specific risk assessment is ultimately an integrated evaluation of historical, chemical,
analytical, environmental and toxicological data that is as site-specific as possible. To
minimize the effects of uncertainties in the evaluation, each step is biased toward health-
protective estimations. Since each step builds on the previous one, this biased approach

more than compensates for risk assessment uncertainties. In addition, these calculations do
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not represent currently existing exposures or health risks. Rather, they are estimations that

may occur only if all the conservative assumptions are realized.

8.7 Future Use of the Site

As previously stated in Section 8.1 of the Baseline Human Health Risk Assessment, the
Monsanto Kearny Plant is in an highly industrialized section of Kearny Point. A review of
available zoning documents from Hudson County, NJ, confirms that this area has been
zoned for general industrial and manufacturing purposes. The baseline human health risk
assessment presented in the preceding sections considers continued operation of the site as
a manufacturing facility in the absence of any remedial measures. However, it is prudent
to consider other uses of the site in the event that Monsanto discontinues current
manufacturing operations. Taking into consideration the location of the site, this section
describes possible future use scenarios for the site and associated potential impact on human
health.

Should Monsanto, at some time in the future, choose to discontinue current operations,
likely future uses of the site would include industrial and/or manufacturing operations.
Based on current land use and zoning it is highly unlikely that any residential or commercial
construction will take place on the site at any time in the foreseeable future. Industrial
and/or manufacturing development at the site is consistent with facilities already present
on and adjacent to the site. In addition, part of the Monsanto site is currently leased to a
trucking company as a terminal, thus it is also conceivable that conversion of the site into

a trucking and/or warehouse facility could occur.

8.7.1 Construction of Warehouses or a Manufacturing Facility

The construction of a warehouse or a manufacturing facility at the Monsanto Kearny Plant
would most likely include earthmoving activities, such as cut and fill, to prepare the site for

construction. Because these activities would likely disturb surface soils, construction workers

could possibly come into contact with site-related chemicals of potential concern. The
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following sections develop a potential exposure scenario and estimate intakes that could be

associated with construction activities at the site.

8.7.1.1 Exposure Scenario

Typical worker activities at the site during building construction include possible contact
with the chemicals of potential concern via dermal absorption, inhalation, and ingestion of
inhaled particulates. To ensure an adequate margin of health protection a worker will be
assumed to be exposed to these exposure routes simultaneously. The geometric mean
concentrations of the chemicals of potential concern in the surface soils are used to estimate
exposure. As described in Section 8.4.1.1 these values are used as reasonable estimates of
site-wide soil concentrations. Although PCBs were assumed to undergo environmental
degradation in the Baseline Human Health Risk Assessment, according to the half-life
relationship, a half-life will not be assumed in this scenario. To include a degree of health
protection, it is assumed that the workers will contact the same chemical concentration for
the entire duration of construction activities. As in the Baseline Human Health Risk
Assessment, Aroclor 1248 is assumed to be noncarcinogenic and Aroclor 1260 is assumed

to be carcinogenic.

Once begun, construction activities are assumed to occur continuously throughout the course
of one year. Based on holidays, vacation, and sick days, the typical employee works 240
days a year. Thus, in this scenario, construction workers will be assumed to participate in
on-site construction activities 8 hours a day for 240 days a year for the course of 1 year.

Following is a more detailed description of each of the exposure routes.

8.7.1.1.1 Dermal Exposure

To estimate intake by dermal absorption Equation 8-2 (Section 8.4.1.1) is used. The upper
bound estimate of soil deposition on skin of 0.5 mg/cm?® is used to be health protective.

Dermal absorption factors of 3.3E-3, 1E-1, and 1E-3 are used for PCBs, the phenols, and

benzo(a)pyrene equivalents, respectively (see Section 84.1.1). Estimated intakes from

ROUX ASSOCIATES INC 8-39 MOO06606J.10.3 6.91



850130305

dermal absorption are averaged over a lifetime and are presented in mg/kg/day in Table
8.10.

8.7.1.1.2 Inhalation Exposure

Intake via inhalation is estimated using Equation 8-3 (Section 8.4.1.2). As previously stated
(Section 8.4.1.2) workers are assumed to inhale 1.4 m’ per hour and to absorb half of the
inhaled material across the pulmonary mucosa. However, the PM,, value in this equation
is adjusted to be both health protective and representative of construction activities. The
USEPA (1988b) has measured PM,, emission factors for construction sites. For
earthmoving activities, defined as uncontrolled cut and fill activities, the PM,, values ranged
from 124 pg/m® to 7,600 ug/m®. Because the difference between these values spanned
several orders of magnitude, the geometric mean was determined to be the most
representative of central tendency. The geometric mean of the four values provided
(USEPA, 1988b) is 1320 ug/m’, and this is the PM,, value used in the inhalation scenario.
Table 8.10 presents the estimated lifetime average intakes of the chemicals of potential

concern associated with inhalation.
8.7.1.1.3 Ingestion Exposure

Intake of chemicals of potential concern by ingestion of inhaled particulate matter is
estimated using Equation 8-4 (Section 8.4.2.3). Assumptions regarding all the parameters
in this equation with the exception of the days exposed per year and number of years of
exposure remain as previously presented (Section 8.4.2.3). Table 8.10 presents the estimated

intakes that could result from this ingestion exposure route.
8.7.1.2 Risk Characterization

As previously stated in Section 8.5 risk estimation defines the general magnitude and range
of human health risks posed by a given set of circumstances. For carcinogens, this involves
a determination of the Incremental Lifetime Cancer Risk (ILCR) (Section 8.5.2) and for

noncarcinogens this involves a determination of the Hazard Index (HI) (Section 8.5.3).
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Table 8.10 presents both the ILCRs and HIs for the appropriate chemicals of potential
concern for the construction scenario presented in this Section. ILCRs posed by the
carcinogenic compounds at this site according to the assumptions presented are in the range
of 1.7E-8 to 1.2E-7. Hazard indices for the noncarcinogenic chemicals of potential concern

at this site according to the assumptions presented are in the range of 5.9E-8 to 4.5E-4.

Uncertainties associated with the estimated risks are similar to those considered for the
Baseline Human Health Risk Assessment. A detailed discussion of uncertainties is provided

in Section 8.6.

8.7.2 Use of the Site as a Trucking Facility

As previously stated part of the Monsanto property on Kearny Point is currently leased and
used as a trucking facility. It is known that when the leased land was developed a layer of
crushed rock and several layers of ashphalt were laid to form a base strong enough to
support the truck traffic. If the Monsanto Kearny Plant was developed for a comparable
purpose similar construction practices could be anticipated. This would result in all surface
soils being permanently encapsulated beneath the site. Thus, in terms of impacts to human
health, the construction of a trucking facility would present no potential for human contact

with the chemicals of potential concern.

8.8 Summary and Conclusions

Soil, ground water and air were evaluated as media that could receive and/or transport the
chemicals of potential concern present at the site. Because the chemicals of potential
concern were not detected in ground water or air on any significant basis, only one medium,
soil, is evaluated for this site. Furthermore, for purposes of this risk assessment, only
surface soils are considered relevant. Three different potential exposure scenarios, based
on both current use and future potential use of the site, were examined to determine the
potential risks, if any, associated with the presence of chemicals in surface soils at the
Monsanto Kearny Plant. The REI and MEI exposure scenarios deal with current use of the

site, and the construction scenario describes the likely future potential use of the site. The
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exposure scenarios were developed based on long term possible uses of the site and do not

represent any known current exposure at the Plant.

The range of concentrations of the various chemicals of potential concern detected in site-
related soils was sufficiently varied that an approach which bracketed the exposure and risk
estimates for each exposure scenario was justified. By bracketing the estimates of risk, an
upper bound of potential risk as well as a more likely estimate of risk are obtained. The
use of the upper bound more clearly defines the presence of "hot spots" since it represents
the potential exposures and risk associated with concentrations that are representative of

97.5 percent of all concentrations of each individual chemical reported for the site.

The exposure scenarios developed and the assumptions that are included in each exposure
scenario are likely to exaggerate any potential exposure and risk associated with the site.
For example, the assumption that workers would be employed at the Plant and come into
contact with surface soils for 40 years is clearly not likely to occur. However, combining
these assumptions allows for an additional level of health protection to be incorporated into
the assessment. Furthermore, the inclusion of an exposure scenario for future potential use

incorporates another level of health protection into the risk assessment.

In order to draw conclusions regarding the level of risk that may or may not be associated
with this site, an acceptable level of risk for occupational exposures must be considered.
Historically, regulatory agencies have promulgated occupational exposure limits with upper
bound excess risks around the 1E-3 risk level rather than the 1E-6 risk level often associated
with environmental regulations.  For example, Occupational Safety and Health
Administration (OSHA) permissible exposure levels (PELs) are time-weighted average
concentrations of chemicals in air that must not be exceeded during any 8-hour work shift
of a 40-hour work week (29 CFR 1910.1000; NIOSH, 1990). Applying the regulatory PELs
(NIOSH, 1990) for three carcinogens, benzene, vinyl chloride and arsenic to an assumed
working life of 40 years results in ILCRs in the range of 5.65E-3 to 4.61E-2. Reasons for
this policy include the fact that occupational environments are controlled, that small
populations are associated with given occupational exposure scenarios, and that "sensitive"

populations are usually not present in the work force. Thus, the theoretical risks deemed
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acceptable for occupational exposure have been greater than the risks deemed acceptable

for residential or general environmental exposure.

Potential incremental lifetime cancer risks (ILCRs) due to the presence of PAHs and
Arolcor 1260 at the Monsanto Kearny Plant fall in the range of 2.07E-9 to 5.47E-5 for the
REI and the MEI exposure scenarios (Tables 8.8 and 8.9) and in the range of 1.77E-8 to
1.19E-7 for the construction scenario (Table 8.10). The USEPA considers acceptable
incremental cancer risk for exposure of the general population to chemicals to be in the
range of 1E-4 to 1E-6, as stated in the revised NCP (USEPA, 1990c). However, as stated
previously, regulatory agencies have allowed higher above-background cancer risks for
occupational exposures than for environmental exposures. Thus, because all exposure
scenarios at the Monsanto Plant are strictly occupational, potential estimated risks, which
are based on health-protective assumptions, are considered acceptable based on current
Federal occupational regulatory guidance. Furthermore, should the estimated potential
incremental cancer risks be applied to the more conservative environmental exposure
standards, only Aroclor 1260 in the MEI exposure scenario presents risk that may be on the
"borderline" of acceptability. It should be recognized that the MEI, as an upper bound
exposure estimate, represents an employee working almost exclusively in "hot spot” regions.
Thus, remediation of "hot spots" may be necessary to bring these cancer risks into acceptable
ranges for environmental exposures. However, the cancer risks associated with Aroclor 1260

and PAHs present at the site under all three scenarios are not excessive.

For noncarcinogenic compounds, the HI is used to direct attention to compounds for which
potential intake approaches a maximum recommended intake (RfD). Since the HI is
expressed as a ratio of an estimated intake to a RfD, as the value approaches unity it
indicates that potential health impacts could occur if a receptor should be more sensitive
than anticipated from the assumptions used in generating the RfD. At the Monsanto
Kearny Plant, it was found that for the three exposure scenarios discussed in this risk
assessment, the exposure-specific estimated HIs for Aroclor 1248, nonylphenol and
dodecylphenol are significantly below unity for baseline conditions. Thus, it can be
concluded that there is no evidence to suggest an increased risk of noncarcinogenic effects

associated with these chemicals in the soil.
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Overall this risk assessment demonstrates that the Monsanto Kearny Plant does not present
excessive carcinogenic or noncarcinogenic risk to employees. Future potential uses of the
site have been considered in this risk assessment, and both carcinogenic and noncarcinogenic
risks estimated under the most likely future use scenario are well within acceptable limits.
Although remediation of PCB "hot spots" could lower the projected incremental lifetime
cancer risks associated with the MEI, the estimated potential risks, as applied to an
occupational setting, do not warrant remediation. Remedial activities for this site are a
matter of risk management and this risk assessment provides the necessary input for making

these risk management decisions.
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9.0 Summary and Remedial Objectives
9.1 Summary of Remedial Investigative Activities
9.1.1 Summary of Site Geology

The Monsanto Kearny Plant lies within the New Jersey Piedmont Lowlands (Newark Basin)
Physiographic Province. It is underlain by unconsolidated deposits at depths to 60 to 100
feet below ground surface. The unconsolidated deposits consist of artificial fill, Quaternary
Age fluvial mud and silt with inclusions of peat and other organic material, and occasional
sand and gravel lenses. These sediments have been deposited on top of Pleistocene Age
glacial till consisting of poorly sorted gravels, sand, silts, clay, and glacio-lacustrine clay

deposits. Fractured shale bedrock underlies these deposits.
9.1.2 Summary of Site Hydrogeology

Two water-bearing zones occur beneath the site; an upper water-bearing zone within the
Recent artificial fill and a lower semi-confined, water-bearing zone. The water table occurs
at approximately 2 to 4 feet below the ground surface. Both water-bearing zones flow

approximately south-west and discharge to the Passaic River.
9.1.3 Site Investigation

In the initial site investigation five areas of concern were identified as the Acid Sump (AS),
Alkylphenol/Sterox Sump (APSS), Secondary Settling Pond (SSP), Tertiary Settling Pond
(TSP), and the PCB Disposal Area (PDA). Subsurface samples were taken at 4 to 6 foot
and 9 to 11 foot depth intervals to delineate the vertical and horizontal extent of impact.
PCBs, BTEX (benzene, toluene, ethylbenzene, xylene), phenol, and metals were commonly

identified target compounds at these locations.
The subsurface soil analytical results indicate that compounds of concern are concentrated
at the estimated nominal bottom of the sumps and ponds, e.g. 4 to 6 feet below ground
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surface. The concentrations of compounds of concern are reduced at the 9 to 11 foot depth
interval. The vertical distribution within the PDA is more extensive than at the sumps and
ponds (Tables 5.1 to 5.16).

Isoconcentration maps presented in this report, show distributions of BTEX and PCBs at
the SSP (Figures 5.10 to 5.13), APSS (Figures 5.14 to 5.17), and PDA (4.4 to 4.11). The AS
was eliminated for Phase II sampling due to low concentrations of compounds of concern.
At the TSP concentrations of BTEX were greater near the estimated former inlet than at
other locations within the TSP. The BTEX and PCB distributions are presented in
isoconcentration maps for the AS (Figures 5.13 and 5.19), and TSP (Figures 5.6 to 5.9).

Surface soil samples were collected from the areas of concern and at other process areas
and background (perimeter) locations. The surface soil analytical results (Tables 5.16 to
5.22) are similar to the subsurface soil results, with PCBs and other compounds distributed
within the APSS, SSP, and PDA, and within the process area. Additionally, concentrations
of polycyclic aromatic hydrocarbons (PAHs) exceeded 10 mg/kg in surface soils at two

background locations.

Twenty-six ground-water monitoring wells were sampled quarterly and results are presented
in Tables 6.4 to 6.16. VOC identifications in both the upper and lower water-bearing zones
included acetone, carbondisulfide, chlorobenzene, and BTEX. SVOCs included phenols and
base/neutral compounds. PCBs and metals were also identified. Most of the identifications
of target compounds were slightly above detection levels, with the exception of
chlorobenzene in the lower water-bearing zone. Several non-target compounds were

identified in ground-water samples.

On-site air monitoring was conducted for PCBs and total particulates, during subsurface
drilling activities, however, there were no detections of either parameter at detection levels
ranging between 0.022 pg/f and 0.029 ug/¢ for PCBs and 1.3 ug/¢ and 4 pg/¢ for total

particulates.
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A risk assessment was initiated to evaluate potential risks to human health or the environment
for PCBs, carcinogenic PAHs, and two phenolic compounds manufactured on site, which were
tentatively identified in soil and ground water (dodecylphenol and nonylphenol). The risk
assessment considered potential exposure scenarios for the reasonably exposed individual (REI),
and maximum exposed individual (MEI) to consider the potential worker exposure for as long
as current on-site activities continue at the plant. A third exposure scenario, the future-use
scenario was also included to address possible construction of the site, which may involve a
change of site activities. Remedial objectives have been determined for each exposure scenario

and are described below.
9.2 Remedial Objectives

The remedial objectives have been established for three exposure scenarios to provide target
levels, based on the risk assessment, which protect human health and the environment. This

section describes the process to establish remedial objectives for each of the exposure scenarios.

The REI, MEI, and the future-use (construction) scenarios previously described in Section 8.4.1,
Section 8.4.2, and Section 8.7, respectively, were used to assist in determining the remedial
objectives. Using a target ILCR of 1.0E-5 (1.00 x 10°%) for chemicals identified as possible
carcinogens (Aroclor 1260 and benzo(a)pyrene) and a hazard index of 1.00E-1 for
noncarcinogens (Aroclor 1248, dodecylphenol and nonylphenol) calculations were made for
appropriate soil concentrations of the chemicals of potential concern. Tables 9.1 through 9.3
present the estimated target levels of these chemicals of concern in mg/kg based on the REI,

MEI, and future-use scenarios, respectively.

Using the assumptions for REI exposure scenario (Section 8.4.1) which describe the most likely
level of current activity at the site or normal working conditions, target levels for
noncarcinogens are 75,000 mg/kg for Aroclor 1248, 115,000 mg/kg for nonylphenol and
575,000 mg/kg for dodecylphenol. Using this same exposure scenario the target level for
compounds identified as carcinogenic are 4,270 mg/kg for Aroclor 1260 and 5,950 mg/kg for
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for benzo(a)pyrene. These target levels would be most appropriate for as long as current

activities continue at the plant.

The MEI exposure scenario represents an upper bound or worst case exposure estimates
that assumes that current operations continue at the site but more vigorous activities
(increased exposure) occur than described for the REI. Using the assumptions for the MEI
exposure scenario (Section 8.4.2) target levels for the noncarcinogens are 465 mg/kg for
Aroclor 1248, 1,690 mg/kg for nonylphenol and 8,450 mg/kg for dodecylphenol. Using this
same exposure scenario, the target level for compounds identified as carcinogenic are 26.5
mg/kg for Aroclor 1260 and 130 mg/kg for benzo(a)pyrene. These target levels would also
be most appropriate to evaluate upper bound or worst case exposure estimates for as long

as current activities continue at the plant.

In addition to considering the continuation of current operations at the site, the site risk
assessment also considers the possibility of discontinuing these manufacturing functions and
converting the land usage to other industrial activities or warehousing. For that to occur
there would be limited construction activities over the short-term (up to 1 year). The future
use scenario describes the potential exposure during a construction phase at the site. Using
the assumptions for the future use exposure scenario (Section 8.7) target levels for the
noncarcinogens are 13,250 mg/kg for Aroclor 1248, 36,800 mg/kg for nonylphenol and
184,000 mg/kg for dodecylphenol. Using this same exposure scenario the target level for
compounds identified as carcinogenic are 755 mg/kg for Aroclor 1260 and 699 mg/kg for
benzo(a)pyrene. Use of these target levels would be most appropriate if the current
manufacturing activities ceased and construction of new manufacturing and/or warehousing

was to occur.
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Table 3.1 Products Manufacturing History. Monsanto Kearny Plant. Kearny, New Jersey.

Year Activity

1955 Production of phosphoric acid and sodium tripolyphosphate (STP) begins.

1956 Production of Steroxes begins.

1960 Production of Alkylphenols begins.

1966 Second units of phosporic acid and STP begin production.

1983 Older STP unit terminates production.

1985 All phosphates manufécturing terminates (i.e. phosphoric acid and STP), and units are dismantled.
1990 Sterox Production terminates.

MO06606J.13.2 8.91



2ce0elose

Table 4.1. Summary of Analytical Results of PCBs (Aroclor 1248) for Storch Engineers Soil Boring Samples. Monsanto Kearny Plant.

Kearny, New Jersey.

Depth of Sampling Interval (In Feet BGS)

Boring Identification’ 0-2 24 4-6 6-8 8-10 10-12 12-14 14-16
B-1 21,300 23,800 38,100 5,660 N/A N/A N/A N/A
B-2A 7,800 10,200 507,000 1,320 N/A N/A N/A N/A
B-3 4,600 4,020 5,820 1,610 N/A N/A N/A N/A
B-4A 1,520 1,520? NR 4,450 N/A N/A N/A N/A
B-5 11,000 3,750 436,000 82,000 N/A N/A N/A N/A
B-6 36,000 548 412 682 N/A N/A N/A N/A
B-7 28,800 64,500 416 <5 N/A N/A N/A N/A
B-8 8,980 26,400 6,160 33 N/A N/A N/A N/A
B-9 2,620 515 710 213 N/A N/A N/A N/A
B-10 32 27 <5 5 N/A N/A N/A N/A
B-11 199 129 <5 <5 N/A N/A N/A N/A
B-12 73 <5 <5 <5 N/A N/A N/A N/A
B-13 14 41 23 6 N/A N/A N/A N/A
B-14 1,970 164 <5 <5 N/A N/A N/A N/A
B-15 14 7 <5 <5 N/A N/A N/A N/A
B-16 <5 <5 <5 <5 N/A N/A N/A N/A
B-17 <5 <5 <5 <5 N/A N/A N/A N/A
B-18 <5 <5 <5 <5 N/A N/A N/A N/A
B-19 <5 <5 <5 <5 N/A N/A N/A N/A
B-20 53 36 17 <5 N/A N/A N/A N/A
B-21 16 29 27 <5 N/A N/A N/A N/A
B-22 <5 10 <5 <5 N/A N/A N/A N/A
B-23 6 <5 <5 <5 N/A N/A N/A N/A
B-24 21,500 19,500 195,000 960 97 130 N/A N/A
B-25 2,700 NR 98,500 29,500 3,100 63 1,400 16,500
B-26 30,000 53,000 185,000 680 5,400 123 250 50
B-27 8,500 51,000 53,000 32 960 100 910 260
B-28 71 NR 10 <5 6.2 <5 KX 43
B-29 <5 12 29 13 N/A N/A N/A N/A

Results are reported in milligrams per kilogram (mg/kg).
Detection limit = § ppm
NR = No sample recovered during boring.

'Borings B-1 to B23 and B-29 advanced to only 8 feet below ground surfacc.

XComposite sample due to low recovery.
N/A = Not analyzed.

Samples were collected between September 1983 and February 1984.
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Table 4.2 Summary of Analytical Results of PCBs (Aroclor 1248) for OHM Phase I Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.

Depth of Sampling Interval (In Feet BGS)

lde:toi;:\lcnagtbu 0-2 24 4-6 68 8-10 10-12 12-14 14-16 16-18 18-20 20-22 22-24 2426 26-28
S-1 BDL BDL N/A BDL N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
S-2 1 BDL N/A BDL N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
S-3 BDL 146 23 BDL N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
S4 2 1 227 818 1 BDL N/A N}A N/A N/A N/A N/A N/A N/A
S-5 4 2 31 BDL N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
5-6 644 467 10,500 12 18 1 11 N/A N/A N/A N/A N/A N/A N/A
S-7 BDL BDL N/A BDL N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
S-8 BDL 3 BDL BDL N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
D-1 BDL 1 BDL BDL N/A N/A N/A 3 N/A N/A N/A N/A N/A N/A
D-2 BDL BDL N/A N/A N/A N/A N/A BDL N/A N/A N/A N/A N/A N/A
3-D BDL BDL N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
9-D* 22,900 123,000 5,960 499 92 76 153 1 BDL BDL 10 20 2 6
10-D 1 6 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
11-D BDL BDL N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
12-D BDL N/A BDL N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Results reported in milligrams per kilogram (mg/kg).

Detection Limit = 1.0 ppm.

BDL = Below detection limit.

* Only samples from boring 9-D were analyzed at each interval to depth.

Samples were collected in September 1984,

N/A = Not analyzed.
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Table 4.3. Summary of Analytical Results of PCBs (Aroclor 1248) for OHM Phase II Soil Samples.
Monsanto Kearny Plant. Kearny, New Jersey.

Depth of Sampling Interval (In Feet)

Boring

Identification 0-2 24 4-6 6-8 8-10
A 6 84 46 1 7
B 49 19 BDL N/A N/A
C 144 22 14 21 BDL
D 2 8 4 BDL N/A
E 1 7 1 BDL N/A
F 3 22 9 BDL BDL

Results are reported in milligram per kilogram (mg/kg).
Detection Limit = 1.0 ppm.

BDL = Below detection limit.

N/A = Not sampled.

Samples were collectd in November and December 1989.
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Table 4.4. Summary of Analytical Results for Aqueous Samples for OHM Phase I Test Pits.
Monsanto Kearny Plant. Kearny, New Jersey.

Test Pit Identification

TP9 TP10 TP11%* TP12
Volatile Organic Compounds (VOCs)*
Trichloroethane BDL BDL 29,000 BDL
Toluene BDL BDL 234,000 BDL
Bis-(1,1-Dimethylethyl)- BDL BDL 80,000 BDL
Diazene
2,3-Dimethylhexane BDL BDL 6,000 BDL
3,3-Dimethylehexanol BDL BDL 26,000 BDL
2,2,4-Trimethylhexane BDL BDL 17,000 BDL
2,3-Dimethylheptane BDL BDL 3,000 BDL
Methylcyclopentane BDL BDL 230,000 BDL
3-Ethyl-3-Methylhexane BDL BDL 324,000 BDL
Xylenes BDL BDL 68,000 BDL
Priority Pollutant Metals®
Arsenic BDL BDL BDL 0.05
Copper BDL 0.35 BDL BDL
Selenium 0.01 BDL BDL BDL
Zinc 0.60 0.72 0.31 0.40
PCB (Aroclor 1248)° 0.124 BDL BDL BDL

Results are reported in milligram per kilogram (mg/kg).

BDL = Below detection limit.

'Detection limit is 0.01 ppm.

“Detection limits for Arsenic = 0.01 ppm; Copper = 0.2 ppm; Selenium = 0.01 ppm; and Zinc = 0.2 ppm.
*Detection limit = 1 ppb.

‘Aqueous sample for TP11 included separate, free-phase, floating product.

*Detection limit for VOCs and PCBs in sample TP11 is 10 ppm.

Samples were collected in October 1984.
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Table 4.5. Summary of Analytical Results for OHM Ground-Water Samples. October 1984, Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification

3S 9S 10S 118 128 D 9D 10D 11D 12D
Yolatile Organic Compounds (VOCs)
Benzenc BDL BDL BDL BDL BDL BDL BDL 295 17 BDL
Bromomethane BDL BDL BDL BDL BDL BDL BDL 180 BDL BDL
Bromoform BDL BDL BDL BDL BDL BDL BDL 108 BDL BDL
Carbon Tetrachloride BDL BDL BDL BDL BDL BDL BDL 125 BDL BDL
Chlorobenzene BDL BDL BDL BDL BDL BDL BDL 248 91 BDL
Chloroform BDL BDL BDL BDL BDL BDL BDL 178 BDL BDL
Dibromochloromethane BDL BDL BDL BDL BDL BDL BDL 190 BDL BDL
1,1-Dichlorocthane BDL BDL BDL BDL BDL BDL BDL £y BDL BDL
1,2-Dichloroethanc BDL BDL BDL BDL BDL BDL BDL 51 BDL BDL
1,2-Dichloropropane BDL BDL BDL BDL BDL BDL BDL 246 BDL BDL
Trans,-1,3-Dichloropropene BDL BDL BDL BDL BDL BDL BDL 213 BDL BDL
Ethylbenzene BDL BDL BDL BDL BDL BDL BDL 285 BDL BDL
Methylene Chloride BDL BDL BDL BDL BDL BDL BDL 362 BDL BDL
1,1,2,2-Tetrachlorocthane BDL BDL BDL BDL BDL BDL BDL 194 BDL BDL
Tetrachloroethane BDL BDL BDL BDL BDL BDL BDL 220 BDL BDL
1,1,1-Trichloroethane BDL BDL BDL BDL BDL BDL BDL 132 BDL BDL
1,1,2-Trichloroethane BDL BDL BDL BDL BDL BDL BDL 202 BDL BDL
Trichloroethene BDL BDL BDL BDL BDL BDL BDL 389 BDL BDL
Toluene BDL BDL BDL BDL BDL BDL BDL 339 BDL BDL
Total VOCs BDL BDL BDL BDL BDL BDL BDL 4,029 108 BDL

Results are reported in milligram per kilogram (mg/kg).

BDL = Below detection limit.
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Table 4.5. Summary of Analytical Results for OHM Ground-Water Samples. October 1984. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification

3S 9S 108 118 128 3D 9D 10D 11D 12D
Base/Neutral Extractables Semi-Volatile Compounds (BNs)
Acenaphthene BDL BDL 22 BDL 12 BDL BDL BDL 16 BDL
Bis(2-cthylhexyl)-phthaate 20 11 20 22 21 32 12 19 33 21
1,3-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL BDL 17 BDL
1,4-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL BDL 104 BDL
Fluoranthene BDL 21 BDL BDL 18 BDL BDL BDL BDL BDL
Flourene BDL BDL 10 BDL BDL BDL BDL BDL BDL BDL
Naphthalene BDL BDL 20 BDL 65 186 BDL BDL 28 BDL
N-Nitrosodiphenylamine BDL BDL 19 BDL BDL BDL BDL BDL BDL BDL
Phenanthrenc BDL 20 BDL BDL 10 BDL BDL BDL BDL BDL
Pyrene BDL 20 BDL BDL 14 BDL BDL BDL BDL BDL
Total BNs 20 72 91 22 140 218 12 19 198 21
Acid Extractable Semi-Volatile Compounds (AEs)
2,4-Dimethylphenol BDL BDL BDL BDL BDL 34 BDL BDL BDL BDL
Phenol BDL BDL BDL BDL 261 BDL BDL BDL BDL BDL
Total AEs BDL BDL BDL BDL 261 34 BDL BDL BDL BDL
PCB (Aroclor 1248) BDL 22.6 BDL BDL 1.2 BDL 5.7 1.6 BDL BDL

Results are reported in milligram per kilogram (mg/kg).

BDL = Below detection limit.
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Table 4.6. Summary of Analytical Results for Monsanto Ground-Water Samples, March 1985. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification

Field
Well 1S Well 25 Well 3§ Well 4S Well 5S Well 6S Well 7S Well 8S Well 9 Well 10? Blank

Volatile Organic Compounds (VOCs)

Bromodichloromethane BDL BDL BDL BDL BDL BDL BDL BDL BDL 10 BDL
Chloroform BDL BDL BDL BDL BDL BDL BDL BDL 34 80 BDL
Methylene Chloride BDL 7 BDL BDL BDL BDL BDL BDL BDL BDL BDL
Total VOCs BDL 7 BDL BDL BDL BDL BDL BDL 34 90 BDL

Base/Neutral Extractable Semi-Volatile Compounds (BNs)

Acenaphthene BDL BDL BDL BDL BDL 15 BDL BDL BDL BDL BDL
Benzo (A) Anthracene BDL BDL BDL BDL BDL 29 BDL BDL BDL BDL BDL
Benzo (K) Fluoranthene 10 BDL BDL BDL BDL 18 BDL BDL BDL BDL BDL
Benzo (A) Pyrene BDL BDL BDL BDL BDL 10 BDL BDL BDL BDL BDL
Fluoranthene BDL BDL BDL BDL BDL 28 BDL BDL BDL BDL BDL
Fluorene BDL BDL BDL BDL BDL 19 BDL BDL BDL BDL BDL
Naphthalene BDL BDL BDL BDL BDL 128 BDL BDL BDL BDL BDL
Phenanthrenc BDL BDL BDL BDL BDL 33 BDL BDL BDL BDL BDL
Pyrenc BDL BDL BDL BDL BDL 13 BDL BDL BDL BDL BDL
Total BNs 10 BDL BDL BDL BDL 293 BDL BDL BDL BDL BDL

Priority Pollutant Metals

Arsenic BDL BDL BDL BDL BDL BDL 20 BDL BDL BDL 7

Cadmium 20 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Chromium 14 50 BDL BDL BDL BDL BDL BDL BDL BDL BDL
Copper 10 BDL 40 BDL BDL BDL BDL BDL 240 BDL BDL
Lead 50 BDL BDL BDL BDL BDL BDL BDL 120 BDL BDL
Zinc 20 BDL 130 20 100 BDL BDL BDL 340 70 140
Total Phenols 190 20 20 140 130 100 20 120 50 20 350
Total PCBs’ BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

Results are reported in milligram per kilogram (mg/kg).
BDL = Below detection limit.

'Discharge to POTW.

’Kearny City Water.

*Detection limit was 50 ppb.
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Table 4.7. Summary of Analytical Results for Monsanto Ground-Water Samples. October 1985. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification
Well 1S Well 28 Well 3§ Well 4S Well §S Well 6S Well 7S Well 8S Well 9! Well 10

Volatile Organic Compounds (VOCs)

Benzene BDL 1 BDL BDL BDL BDL BDL BDL BDL BDL
Bromodichloromethane BDL BDL BDL BDL BDL BDL BDL BDL BDL 10
Chloroform BDL BDL BDL BDL BDL BDL BDL 2 35 46
Methylene Chloride BDL BDL BDL BDL 280 BDL BDL BDL BDL BDL
Total VOCs BDL 1 BDL BDL 280 BDL BDL 2 35 56

Base/Neutral Extractable Semi-Volatile Compounds (BNs)

Acenaphthene BDL BDL BDL BDL BDL BDL 12 BDL BDL BDL
Fluoranthenc BDL BDL BDL BDL BDL BDL 13 BDL BDL BDL
Total BNs BDL BDL BDL BDL BDL BDL 25 BDL BDL BDL

Priority Pollutant Metals

Antimony 67 BDL 16 19 65 130 BDL 70 BDL BDL
Arsenic BDL BDL BDL BDL 80 11 58 BDL BDL BDL
Chromium 80 BDL BDL BDL BDL BDL BDL BDL 80 BDL
Copper 30 BDL 90 20 100 BDL BDL 30 60 60

Lead 100 BDL BDL 150 150 60 BDL BDL 100 BDL
Mercury BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL
Nickel 120 BDL BDL BDL BDL BDL BDL BDL BDL BDL
Selenium BDL BDL BDL BDL BDL BDL BDL 30 BDL BDL
Zinc 90 260 470 70 290 320 BDL BDL 480 360
Total PCBs® BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

Results arc reported in milligram per kilogram (mg/kg).
BDL = Below detection limit.

'Discharge to POTW.

IKeamy City Water.

*Detection limit was 50 ppb.
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Table 4.8. Summary of Analytical Results for OHM Ground-Water Samples. August, 1986. Monsanto Kearny Plant.
Kearny, New Jersey.

Sample Identification

3s 9S 10S 118 128 D 9D 10D 11D 12D
Volatile Organic Compounds (VOCs)
Benzene BDL BDL BDL 13.5 13.6 8.1 BDL BDL 13.2 335
Chlorobenzene BDL BDL BDL BDL BDL 247 BDL 688 61.7 9.6
Chloroform 3.6 BDL BDL BDL BDL BDL BDL BDL BDL BDL
Ethylbenzenc BDL BDL BDL 39.5 BDL BDL BDL BDL 15.5 BDL
Methylene Chloride BDL 6.0 9.7 19.9 9.3 1.5 59 6.1 13.2 BDL
1,1,1-Trichloroethane BDL 4.8 BDL BDL BDL BDL BDL BDL BDL BDL
Toluene BDL BDL BDL 59.5 BDL BDL BDL BDL BDL BDL
Total VOCs 3.6 10.8 9.7 132.4 229 262.6 59 674.1 103.6 43.1
Base/Neutral Extractables Semi-Volatile Compounds (BNs)
Acenaphthene BDL 5.5 25.4 9.1 16.0 le6 73 8.4 6.0 5.1
Anthracene BDL BDL BDL BDL 34 BDL BDL BDL BDL BDL
1,2-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL 21.2 BDL BDL
1,3-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL BDL 7.1 BDL
1,4-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL 28.7 48.3 BDL
Fluoranthene BDL 3.6 9.6 BDL 9.4 BDL BDL BDL BDL BDL
Flourene BDL 29 75 4.2 53 BDL BDL 29 BDL BDL
Naphthalene BDL BDL 4.6 4.6 224 60.8 BDL BDL 9.1 BDL
Phenanthrene BDL 59 BDL, BDL 10.3 BDL BDL BDL BDL BDL
Pyrene BDL 3.4 1.7 BDL BDL BDL BDL BDL BDL BDL
Total BNs BDL 213 54.8 17.9 66.8 64.4 73 61.2 70.5 51
Acid Extractable Semi-Volatile Compounds (AEs)
2-Chiorophenol BDL BDL BDL BDL BDL BDL BDL 13.0 BDL BDL
2,4-Dimethylphenol BDL BDL BDL 34 BDL 9.0 BDL BDL 11.9 BDL
Phenol BDL BDL BDL 8.0 BDL BDL BDL BDL BDL 49
Total AEs BDL BDL BDL 11.4 BDL 9.0 BDL 13.0 11.9 4.9
PCB (Aroclor 1248) BDL' BDL? BDL! BDL BDL BDL! BDL! BDL! BDL! BDL!

Results are reported in milligram per kilogram (mg/kg).
BDL = Below mininum detection limit.

'Detection limit varied up to 35 ppb.

2Aroclor 1260 detected at 2.8 ppb.
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Table 4.9. Summary of Analytical Results for OHM Ground-Water Samples. April 1987. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification

s 8S 9S 108 118 128 9D 10D 11D 12D
Volatile Organic Compounds (VOCs)
Benzene BDL BDL BDL 9.2 14.6 BDL BDL BDL 203 BDL
Chlorobenzene BDL BDL BDL BDL BDL BDL BDL 4,270 109 12.9
Chloroform BDL BDL 1 BDL BDL BDL BDL BDL BDL BDL
Ethylbenzene BDL BDL BDL BDL 11.9 BDL BDL BDL BDL BDL
Methylene Chloride 8.9 32 4.3 6.5 11.7 355 3.4 BDL 12.2 15
Toluene BDL BDL BDL BDL 26.6 BDL BDL BDL BDL BDL
Total VOCs 8.9 3.2 53 15.5 65.5 355 34 4,270 141.5 20.5
Base/Neutral Extractables Semi-Volatile Compounds (BNs)
Acenaphthene 7 23 4.1 385 11.1 9 35 9.9 10.7 13
Anthracence BDL BDL 2.9 2.8 BDL 23 BDL BDL BDL BDL
Bis(2-cthylhexyl)-phthalate BDL BDL BDL BDL BDL BDL 19.2 BDL BDL BDL
1,2-Dichlorobenzenc BDL BDL BDL BDL BDL BDL BDL 81.1 BDL BDL
1,3-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL 7.6 16.9 BDL
1,4-Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL 133 101 BDL
Fluoranthene BDL BDL 33 5 BDL 25 BDL BDL BDL BDL
Flourene BDL BDL 2.5 17.5 5.2 3 BDL 39 BDL BDL
Naphthalene 83 BDL BDL 15.4 44 9.7 BDL 13.2 4.2 BDL
Phenanthrene BDL BDL 1.6 13.1 5.8 74 BDL BDL BDL BDL
Pyrenc BDL BDL 2.9 4 BDL BDL BDL BDL BDL BDL
Total BNs 15.3 23 23.4 96.3 26.4 345 22.7 258.2 1159 73
Acid Extractable Semi-Volatile Compounds (AEs)
Phenol BDL BDL 8.8 BDL 2.7 BDL 2.1 1.9 BDL BDL
Total AEs BDL BDL 8.8 BDL 2.1 BDL 2.1 1.9 BDL BDL

Results are reported in milligram per kilogram (mg/kg).

BDL = Below detection limit.
'Aroclor 1242 detected at 1.35 ppb.

?Aroclor 1232, Aroclor 1221, and Aroclor 1016 (all detected at 6.2 ppb).
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Table 4.9. Summary of Analytical Results for OHM Ground-Water Samples. April 1987. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification

3S 88 9S 108 118 128 9D 10D 11D 12D
PCB (Aroclor 1248) BDL BDL 131 BDL BDL! BDL 6.2} BDL BDL BDL
Priority Pollutant Metals
Antimony 38 63 BDL 25 BDL BDL BDL 170 BDL BDL
Arscnic 78 76 110 43 BDL BDL BDL 4 BDL BDL
Beryllium BDL BDL 2.8 BDL BDL BDL BDL BDL BDL BDL
Cadmium BDL BDL 4.1 BDL BDL BDL BDL BDL BDL BDL
Chromium BDL BDL 200 BDL BDL BDL BDL BDL BDL 22
Copper BDL BDL 340 BDL 12 14 24 20 14 30
Lead BDL BDL 800 BDL BDL BDL BDL BDL BDL BDL
Mercury BDL BDL 1.9 BDL BDL BDL BDL BDL BDL BDL
Nickel 20 BDL 160 BDL BDL BDL BDL BDL BDL BDL
Selenium BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL
Silver BDL BDL BDL BDL BDL BDL BDL 20 BDL BDL
Thallium 150 140 BDL BDL BDL BDL BDL 300 BDL BDL
Zinc 30 40 820 BDL 20 BDL BDL BDL BDL 50

Results are reported in milligram per kilogram (mg/kg).

BDL = Below detection limit.

1Aroclor 1242 detected at 1.35 ppb.
2Aroclor 1232, Aroclor 1221, and Aroclor 1016 (all detected at 6.2 ppb).
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Table 4.10. Summary of Analytical Results for OHM Ground-Water Samples. December 1987. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification

1S 5S 9S 9S* 108 118 128 9D 9D* 10D 11D 12D
Volatile Organic Compounds (VOCs)
Benzene BDL 49 BDL NA BDL BDL BDL 4.7 NA BDL 14.7 BDL
Chlorobenzene BDL BDL BDL NA BDL BDL BDL BDL NA 218 89.9 BDL
Methylene Chloride 252 BDL BDL NA BDL 90.9 BDL BDL NA BDL BDL BDL
Total VOCs 25.2 4.9 BDL NA BDL 90.9 BDL 4.7 NA 218 104.6 BDL
Base/Neutral Extractables Semi-Volatile Compounds (BNs)
Acenaphthene 2.6 1.7 7.1 NA 26.7 8.8 6.6 22.9 NA 8.9 11 BDL
Anthracene BDL BDL BDL NA 31 BDL BDL BDL NA _BDL BDL BDL
Bis(2-cthylhexyl)-phthalate BDL BDL BDL NA BDL BDL BDL BDL NA BDL 17.9 BDL
1,2-Dichlorobenzence BDL BDL BDL NA BDL BDL BDL BDL NA 123 BDL BDL
1,3-Dichlorobenzene BDL BDL BDL NA BDL BDL BDL BDL NA BDL 12.5 BDL
1,4-Dichlorobenzene BDL BDL BDL NA BDL BDL BDL BDL NA 29.7 77.4 BDL
Fluoranthene BDL 2.4 3.7 NA 9 BDL 4 BDL NA BDL BDL BDL
Fluorene BDL BDL BDL NA 13.2 5.6 2.7 49 NA 2.7 BDL BDL
Naphthalene BDL BDL BDL NA 213 78 7.4 BDL NA 1.9 4.3 BDL
Phenanthrene BDL BDL BDL NA 18.7 BDL BDL BDL NA BDL BDL BDL
Pyrene BDL BDL BDL NA 7.2 BDL BDL BDL NA BDL BDL BDL
Total BNs 2.6 10.1 10.8 NA 99.2 222 20.7 27.8 NA 555 123.1 BDL
Acid Extractable Semi-Volatile Compounds (AEs)
2-Chlorophenol BDL BDL BDL NA BDL BDL BDL BDL NA 33 BDL BDL
Phenol BDL BDL BDL NA BDL BDL BDL BDL NA BDL BDL BDL
Total AEs BDL BDL BDL NA BDL BDL BDL BDL NA 33 BDL BDL
PCB! BDL 1.52 6 6.2 BDL BDL BDL 20% 21! BDL BDL BDL

Results are reported in milligram per kilogram (mg/kg).

BDL = Below detection limit.
NA = Not Analyzed.

'Detection Limit Fluctuated from 1.3 to 0.50 ppb.

2Aroclor 1248
JAroclor 1016.
‘Aroclor 1254 and Aroclor 1260.

* Filtered sample only analyzed for PCBs.
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Table 4.11. Summary of Analytical Results of PCBs (Aroclor 1248) for Ground-Water Samples. Monsanto Kearny Plant. Kearny, New Jersey.

ldelS\z:il;':E;:ion October 1984 August 1986" April 1987 December 1987 April 1988
3S BDL BDL BDL NA NA
iD BDL BDL NA NA NA
58 NA NA NA 1.5 NA
8s NA NA BDL NA NA
9S 22.6 2.82 131 6.0 99.3
9D 5.7 BDL 6.2} 20.0 242
108 BDL BDL BDL BDL BDL
10D 1.6 BDL BDL BDL BDL
118 BDL BDL 1.35¢ BDL BDL
11D BDL BDL BDL BDL BDL
128 1.2 BDL BDL BDL BDL
12D BDL BDL BDL BDL BDL

Results are reported in milligram per kilogram (mg/kg).

Detection Limit = 1 ppb, unless noted.

BDL = None detected.

NA = Not analyzed.

'Detection Limit varied up to 35 ppb.

Aroclor 1260.

3Aroclor 1232, Aroclor 1221, and Aroclor 1016 detected at 6.2 ppb.
‘Aroclor 1242.
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Table 5.1. Summary of Analytical Results of Volatile Organic Compounds for Soil Boring Samples from the Former
Tertiary Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey,

Soil Boring Indentification Number

Sample TSP® TSP? TSP® TSP® TSP
Depth Analysis 1 2 3 4 5
Yolatile TCLs
4 to 6 feet  Toluene (0.006) ND ND ND ND 18
Ethylbenzene (0.05) ND ND ND ND 6.2
total Xylenes (<0.67) ND ND ND ND 1
Total Volatile TCLs ND ND ND ND 25.2
Yolatile TCLs
9to 11 feet Toluene (<0.67) “ N/A N/A N/A N/A ND
Ethylbenzene (<0.67) N/A N/A N/A N/A 2
total Xylenes (<0.67) N/A N/A N/A N/A 057
Total Volatile TCLs N/A N/A N/A N/A 2.57

Results are reported in milligrams/kilograms (mg/kg) or ppm.

The analytical detection levels are presented in parenthesis for each compound.

MSample identification is a combination of sample boring locations and depth intervals (e.g. TSP 1 @ 4 to 6 feet is sample
TSP-146).

@Samples TSP-1, TSP-2, TSP-3 and TSP-4 were collected in May 1990 and analyzed for full scan volatiles.

®Sample TSP-5 was collected in April 1991 and analyzed for benzene, ethylbenzene, toluene, xylenes (BTEX) only.

J = Result is an estimated concentration.

ND = Not detected.

N/A = Not analyzed.

TCL = Target Compound List.

850130335

M006606.12.2 7.91



Table 5.2. Summary of Analytical Results of Semivolatile Organic Compounds for Soil Boring Samples from the
Former Tertiary Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey.®

Soil Boring Indentification Number

Sample Depth  Analysis TSP TSP TSP TSP
1 2 3 4
4 to 6 feet Semivolatile TCLs ND ND ND ND

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Analytical detection levels were 0.4 mg/kg for base/neutral compounds and 0.66 mg/kg for acid compounds.

®Sample identification is a combination of sample boring locations and depth intervals (e.g. TSP 1 @ 4 to 6 feet is sample
TSP-146).

J = Result is an estimated concentration.

ND = Not detected.

TCL = Target Compound List.

Samples were collected in May 1990 and analyzed for full scan semivolatiles.

There was no request for semivolatile analysis in the April 1991 sampling.

850130336
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Table 5.3. Summary of Analytical Results of PCBs for Soil Boring Samples Collected at the Former Tertiary Settling
Pond. Monsanto Kearny Plant; Kearny, New Jersey.®

Soil Boring Indentification Number

Sample TSP® TSP® TSP® TSP® TSP®
Depth Analysis 1 2 3 4 s
PCBs
4to 6 feet  Aroclor 1248 617 0.8 37 1) 1.37
Aroclor 1260 5J 0.4] 17 257 1.4
Total PCBs 1113 1.1] 4] 3.57J 2.7
PCBs
9 to 11 feet  Aroclor 1248 N/A N/A N/A N/A 1.27
Aroclor 1260 . N/A N/A N/A N/A 0.97
Total PCBs N/A N/A N/A N/A 2.13

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Analytical detection levels range between 0.5 and 11 mg/kg for Aroclor 1248 and 0.9 and 22 mg/kg for Aroclor 1260.

MSample identification is a combination of sample boring locations and depth intervals (e.g. TSP 1 @ 4 to 6 feet is sample
TSP-146).

@Samples TSP-1, TSP-2, and TSP-3 were collected in May 1990 and analyzed for PCB Aroclors.

®Samples TSP-4, TSP-5, and TSP-6 were collected in April 1991 and analyzed for PCB Aroclors.

J = Result is an estimated concentration.

ND = Not detected.

N/A = Not analyzed.

850130337
| MO006606.12.2 7.91
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Table 5.4. Summary of Analytical Results of Inorganic Parameters for Subsurface Soil Samples from the Former
Tertiary Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey.®

Soil Boring Identification Number

Sample TSP TSP TSP TSP

Depth TAL Parameters 1 2 3 4

4 to 6 feet Aluminum (29.8) 2440 7790 3480 3150
Antimony (45.4) 126 14.1J 10.77J 10.6 ]
Arsenic (47.9) 43.5 53.4 2.9 14B
Barium (0.7) 17.5B 108 15.2B 123 B
Beryllium (0.3) 0.2B 0.5B 0.1B 0.17J
Cadmium (4.5) 1.27J 297 1.17 1.17J
Calcium (25.8) 4 2140 11700 890 B 673 B
Chromium (3.7) 87.2 111 19.9 8.5
Cobalt (5.1) 1.6 B 7.1B 16B 1.6 B
Copper (2.3) 39.7 140 10.4 8.1
Iron (13.5) 7100 24400 8530 6780
Lead (48.1) 84.3 137 13.91] 11.2]
Magnesium (96.3) 913 B 5070 1460 1410
Manganese (0.8) 74.0 621 334 65.9
Mercury (0.2) 0.5 0.9 0.1] 0.1J
Nickel (24.2) 11.5 37.9 9.4B 10.5
Potassium (2048) 1140 B 2050 4827 479
Selenium (74.4) 0.7B 1.2B 057 057
Silver (3.2) 0.91J 1.1 B 0.87J 0.8)
Sodium (1814) 50317 565 42717 424
Thallium (218) 0.61] 0.6J 057 057
Vanadium (3.9) 15.4 107 14.2 10.4B
Zinc (3.3) 173 233 36 21
Cyanide, total (0.5) ND ND ND ND

Results are reported in milligrams per kilogram (mg/kg) or parts per million.

Analytical detection levels are presented in parentheses for each parameter.

M Sample identification is a combination of sample boring locations and depth intervals (e.g. TSP 1 @ 4 to 6 feet is sample TSP-146).
ND = Not detected.

J = Concentration is detected below the instrument detection limit and is an estimated concentration.

B = Compound was detected in the corresponding blank sample.

TAL = Target analtye list.

Samples were collected between 4 and 6 feet below ground surface on May 8, 1990.

Samples which were collected on April 4 were not analyzed for inorganic parameters.

MO006606J.12.2 7.91



Table 5.5. Summary of Analytical Results of Volatile Organic Compounds for Soil Boring Samples from the Former
Secondary Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey.®

Soil Boring Indentification Number

Sample SSp@ SSP@ SSp@ SSp® SSP® SSp? SSP?
Depth Analysis 1 2 3 4 5 6 7
Volatile TCLs
Benzene (<0.67) ND ND ND ND ND 0.3 N/A
4to 6 feet  Toluene (0.006) 58 ND ND ND 0.4 0.8 N/A
Ethylbenzene (0.005) 2.37 ND ND 3.1 0.8 3.2 N/A
total Xylenes (<0.67) ND ND ND 0.8 0.2 2.2 N/A
Total Volatile TCLs 60.3 ND ND 3.9 1.4 6.5 N/A
Volatile TCLs
Benzene (<0.67) N/A N/A N/A ND 037 0.27J 0.2]J
9to 11 feet Toluene (<0.67) N/A N/A N/A ND ND 0.4] 3.8
Ethylbenzene (< 0.67) N/A N/A N/A ND 1.8 2.7 0.8
total Xylenes (<0.67) N/A N/A N/A 0.8 2.1 0.9 0.6
Total Volatile TCLs N/A N/A N/A 0.8 4.2 4.2 5.4

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Analytical detection levels are presented in parenthesis for each compound.
®Sample identification is a combination of sample boring locations and depth intervals (e.g. SSP 1 @ 4 to 6 feet is sample

SSP-146).

@Samples SSP-1, SSP-2, and SSP-3 were collected in May 1990 and analyzed for full scan volatiles.
®Samples SSP-4, SSP-5, SSP-6 and SSP-7 were collected in April 1991 and analyzed for benzene, ethylbenzene, toluene,
and total xylenes (BTEX), only.

J = Result is an estimated concentration.

ND = Not detected.
N/A = Not analyzed.
TCL = Target Compound List.

850130339

M006606.12.2 7.91



Table 5.6. Summary of Analytical Results of Semivolatile Organic Compounds for Soil Boring Samples from the
Former Secondary Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey.®

Soil Boring Indentification Number

SSp SSP SSP
Sample Depth  Analysis 1 2 3
Semivolatile TCLs
4 to 6 feet Phenol ND 140 110J

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Analytical detection levels were 0.4 mg/kg for base/neutral compounds and 0.66 mg/kg for acid compounds.

(MSample identification is a combination of sample boring locations and depth intervals (e.g. SSP 1 @ 4 to 6 feet is sample
SSP-146).

J = Result is an estimated concentration.

ND = Not detected.

TCL = Target Compound List.

Samples were collected in May 1990 and analyzed for full scan semivolatiles.

There was no request for semivolatile analysis in the April 1991 sampling.

850130340 MO006606.12.2 7.91



Table 5.7. Summary of Analytical Results of PCBs for Soil Boring Samples from the Former Secondary Settling
Pond. Monsanto Kearny Plant; Kearny, New Jersey.?”

Soil Boring Indentification Number

Sample SSP®  SSP®  SSP®  SSP®  SSP®  SSP®  SSPO
Depth  Analysis 1 2 3 4 5 6 7
PCBs
4 to 6 feet Aroclor 1248 280 25 29 3.3 ND 41 N/A
Aroclor 1260 43 23 49 17 200 147 N/A
Total PCBs 323 48 78 20.3 200 55 N/A
PCBs
9 to 11 feet Aroclor 1248 N/A N/A N/A 0.6] 59 0.2 1.5
Aroclor 1260 ‘N/A N/A N/A 6.7 75 0.5 5.3
Total PCBs N/A N/A  N/A 7.3 80.9 0.7 6.8

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Analytical detection levels range between 2 and 12 mg/kg for Aroclor 1248 and 20 to 24 mg/kg for Aroclor 1260.

®Sample identification is a combination of sample boring locations and depth intervals (e.g. SSP 1 @ 4 to 6 feet is sample
SSP-146).

@Samples SSP-1, SSP-2, and SSP-3 were collected in May 1990 and analyzed for PCB Aroclors.

®Samples SSP-4, SSP-5, SSP-6 and SSP-7 were collected in April 1991 and analyzed for PCB Aroclors.

J = Result is an estimated concentration.

ND = Not detected.

N/A = Not analyzed.

850130341
MO06606.12.2 7.91
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Table 5.8. Summary of Analytical Results of Inorganic Parameters for Subsurface Soil Samples from the Former

Secondary Settling Pond. Monsanto Kearny Plant; Kearny, New Jersey."

Soil Boring Identification Number

SSp SSp SSpP

Sample Depth TAL Parameters 1 2 3

4 to 6 feet Aluminum (29.8) 3320 6310 13900
Antimony (45.4) 11.27] 13.27 13.61J
Arsenic (47.9) 4.7 18.6 12.7
Barium (0.7) 27.9B 70.4 137
Beryllium (0.3) 0.2B 1.1B 2.5
Cadmium (4.5) 1.1J 1.3] 1.3J
Calcium (25.8) 26500 2120 28300
Chromium (3.7) 108 28.4 21.5
Cobalt (5.1) 2.7B 8.2B 7.9
Copper (2.3) 32.8 67.2 91.4
Iron (13.5) 8790 16300 25400
Lead (48.1) 43.3 50.9 149
Magnesium (96.3) 1800 954 B 815 B
Manganese (0.8) 92.8 82 320
Mercury (0.2) 0.4 0.3 0.2
Nickel (24.2) 8.6 B 25.4 28.1
Potassium (2048) 504 ] 5947 1010 B
Selenium (74.4) 0.5B 1.7 1.4B
Silver (3.2) 0.8] 1.0J 1.0J
Sodium (1814) 447] 52617 5421)
Thallium (218) 0.5J] 0.8B 0.6J]
Vanadium (3.9) 15.4 23.9 35
Zinc (3.3) 337 160 55.9
Cyanide, total (0.5) 2.0 " ND ND

Results are reported in milligrams per kilogram (mg/kg) or parts per million.

Analytical detection levels are presented in parentheses for each compound.

ND = Not detected.

J = Concentration is detected below the instrument detection limit and is an estimated concentration.

B = Compound was detected in the corresponding blank sample.
TAL = Target analyte list.
Samples were collected between 4 to 6 feet below ground surface on May 8, 1990.

Samples which were collected on April 4 were not analyzed for inorganic parameters.
(’Sample identification is a combination of sample boring locations and depth intervals (e.g. SSP 1 @ 4 to 6 feet is sample SSP-146).

MO006606J.12.2 7.91



Table 5.9. Summary of Analytical Results of Volatile Organic Compounds for Soil Boring Samples from the Former
AP/Sterox Sump Area. Monsanto Kearny Plant; Kearny, New Jersey.™

Soil Boring Indentification Number

Sample APS® APS® APS® APS® APS® APS®
Depth Analysis 1 2 3 4 5 6
Volatile TCLs
Toluene (<0.67) 2.5 ND ND 17 2 N/A
4 to 6 feet  Ethylbenzene (0.005) ND ND ND 2.8 1.7 N/A
total Xylenes (< 0.67) ND ND ND 1.9 0.57 N/A
Total Volatile TCLs 2.5 ND ND 21.7 4.2 N/A
Volatile TCLs
Toluene (<0.67) | N/A N/A N/A 2.9 0.9 8.4
9to 11 feet Ethylbenzene (<0.67) N/A N/A N/A 0.5J 0.1J 1.1
total Xylenes (<0.67) N/A N/A N/A 0.5J 0.08 0.8
Total Volatile TCLs N/A N/A N/A 3.9 1.08 10.3

Results are reported in milligrams/kilograms (mg/kg) or ppm.

MSample identification in a combination of sample boring location and depth interval (e.g. APS 1 @ 4 to 6 feet is sample
APS-146). Analytical detection levels are presented in parenthesis for each compound.

@Samples AP/SS-1, AP/SS-2, and AP/SS-3 were collected in May 1990 and analyzed for full scan volatiles.

®Samples AP/SS-4, AP/SS-5, and AP/SS-6 were collected in April 1991 and analyzed for benzene, ethylbenzene, toluene,
xylenes (BTEX) only.

J = Result is an estimated concentration.

ND = Not detected.

N/A = Not analyzed.

TCL = Target Compound List.
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Table 5.10. Summary of Analytical Results of Semivolatile Organic Compounds for Soil Boring Samples from the
Former AP/Sterox Sump Area. Monsanto Kearny Plant; Kearny, New Jersey.®

Soil Boring Indentification Number

Sample Depth  Analysis APS APS APS
1 2 3

emivolatile TCLs
4 to 6 feet Phenol 561] 840 ND

Results are reported in milligrams/kilograms (mg/kg) or ppm.

Analytical detection levels were 0.4 mg/kg for base/neutrual compounds and 0.66 mg/kg for acid compounds.

MSample identification is a combination of sample boring locations and depth intervals (e.g. APS 1 @ 4 to 6 feet is sample
APS-146).

J = Result is an estimated concentration.

ND = Not detected. ‘

TCL = Target Compound List.

Samples were collected in May 1990 and analyzed for full scan semivolatiles (EPA Method 625 with library search).

There was no request for semivolatile analysis in the April 1991 sampling.
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Table 5.11. Summary of Analytical Results of PCBs for Soil Boring Samples from the Former AP/Sterox Sump Area.
Monsanto Kearny Plant; Kearny, New Jersey."

Soil Boring Indentification Number

Sample APS® APS® APS? APS® APS® APS®
Depth Analysis 1 2 3 4 s 6
PCBs
4106 feet  Aroclor 1248 220 630 4 5.7 83 N/A
Aroclor 1260 36 78 10 2.6 28 N/A
Total PCBs 256 708 14 8.3 111 N/A
PCBs
9 to 11 feet  Aroclor 1248 N/A N/A N/A 5.5 1.4 27
Aroclor 1260 7 N/A N/A N/A 2.8 0.5 2.6
Total PCBs N/A N/A N/A 8.3 1.9 29.6

Results are reported in milligrams/kilograms (mg/kg) or ppm.

MSample identification is a combination of sample boring locations and depth intervals (e.g. APS 1 @ 4 to 6 feet is sample
APS-146).

@Samples AP/SS-1, AP/SS-2, and AP/SS-3 were collected in May 1990 and analyzed for PCB Aroclors.

®Samples AP/SS-4, AP/SS-5, and AP/SS-6 were collected in April 1991 and analyzed for PCB Aroclors.

J = Result is an estimated concentration.

ND = Not detected.

N/A = Not analyzed.

850130345
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Table 5.12. Summary of Analytical Results of Inorganic Parameters for Subsurface Soil Samples from the Former
AP/Sterox Sump. Monsanto Kearny Plant; Kearny, New Jersey."”

Soil Boring Identification Number

Sample APS APS APS APS

Depth TAL Parameters 1 2 3 3

4 to 6 feet Aluminum (29.8) 6450 5130 2630 3260
Antimony (45.4) 13.4] 12.0J 10.4J 11.57J
Arsenic (47.9) 11.57 3.2 2.8 2.8
Barium (0.7) 120.0 42.8B 17.1B 20.8B
Beryllium (0.3) 1.9 1.7 0.1B 0.2B
Cadmium (4.5) 1.37J 1.27 1.0J 1.1]
Calcium (25.8) 25500 5490 18300 8730
Chromium (3.7) 68.0 40.1 5.9 7.2
Cobalt (5.1) 15.0 10.5B 2.8B 4.6B
Copper (2.3) 316 151 11.2 17.7
Iron (13.5) 25400 18300 7500 10000
Lead (48.1) 380 166 13.2 20.6J
Magnesium (96.3) 3380 4590 130 1680
Manganese (0.8) 606 276 130.0 132
Mercury (0.2) 1.8 0.7 0.1J 0.1]
Nickel (24.2) 154 60.8 7.8B 10.3
Potassium (2048) 1220 B 5433 4701] 5197
Selenium (74.4) 0.7B 0.6 B 0.5B 0.57
Silver (3.2) 0.97 0.9B 0.771 0.8B
Sodium (1814) 764 B 481]) 4167 4591]
Thallium (218) 0.6 0.57 0.57 0.57]
Vanadium (3.9) 33.5 27.6 7.8B 22.3
Zinc (3.3) 1470 591 65 79
Cyanide, total (0.5) ND ND ND ND

Results are reported in milligrams per kilogram (mg/kg) or parts per million.

Analytical detection levels are presented in parentheses for each parameter.

"Sample identification is a combination of sample boring locations and depth intervals (e.g. APS 1 @ 4 to 6 feet is sample APS-146).
ND = Not detected.

J = Concentration is detected below the instrument detection limit and is an estimated concentration.

B = Compound was detected in the corresponding blank sample.

TAL = Target analyte list.

* Field duplicate sample.

Samples were collected between 4 and 6 feet below ground surface on May 14, 1990,

Samples collected on April 4 were not analyzed for inorganic parameters.
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Table 5.13. Summary of Analytical Results of Organic Compounds for Soil Boring Samples from the Former Acid
Sump Area. Monsanto Kearny Plant; Kearny, New Jersey.®

Soil Boring Indentification Number

Sample AS AS AS
Depth Analysis 1 2 3
4 to 6 feet  Volatile TCLs

Acetone (0.01) 0.02 ND ND
Semivolatile TCLs ND ND ND
PCBs
Aroclor 1248 (<0.1) ND 0.04 J 0.017]
Aroclor 1260 (<0.2) ND 0.09 J 0.03J
Total PCBs ND 0.13 0.04

Results are reported in milligrams/kilograms (mg/kg) or ppm.

The analytical detection levels are presented in parenthesis for each compound.

MSample identification is a combination of sample boring locations and depth intervals (e.g. ASP 1 @ 4 to 6 feet is sample
AS-146).

J = Result is an estimated concentration.

ND = Not detected.

TCL = Target Compound List.

Samples AS-1, AS-2, and AS-3 were collected in May 1990 and analyzed volatiles and semivolatiles and PCBs.

850130347
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Table 5.14. Summary of Analytical Results of Inorganic Parameters for Subsurface Soil Samples from the Former
Acid Sump Area. Monsanto Kearny Plant; Kearny, New Jersey."

Sample Identification Number

AS AS AS
Depth TAL Parameters 1 2 3
4 to 6 feet Aluminum (29.8) 4650 183 203

Antimony (45.4) 11.17J 11.57 10.6J
Arsenic (47.9) 5.6 4.9 0.8B
Barium (0.7) 15.0B 2.2B 3.1B
Beryllium (0.3) 0.27J 0.1J 0.1J
Cadmium (4.5) 1.13 1.17J 1.17
Calcium (25.8) . 1390 100 B 248 B
Chromium (3.7) 13.1 1.0J 0.917
Cobalt (5.1) 1.27 137 1.27
Copper (2.3) 11.8 7.0 2.6B
Iron (13.5) 9820 307 216
Lead (48.1) 11.47 12.17 11.2J
Magnesium (96.3) 277 B 66.2 B 77.71]
Manganese (0.8) 38.0 13.8 4.3
Mercury (0.2) 0.1J 0.1J 0.1J
Nickel (24.2) 5971 6.1J 5.77
Potassium (2048) 3370 51771 4797
Selenium (74.4) 0.57 0.57J 0.5]
Silver (3.2) 0.8J 0.8J 0.8
Sodium (1814) 4427 4587 4247
Thallium (218) 0.5] 057 0.51]
Vanadium (3.9) 12.2 1.0J 0.97J
Zinc (3.3) 65 4.1B 428
Cyanide, total (0.5) ND ND ND

Results are reported in milligrams per kilogram (mg/kg) or parts per million.
Analytical detection levels are presented in parenthesis.
®Sample identification is a combination of sample boring locations and depth intervals (e.g. AS 1 @ 4 to 6 feet is sample

AS-146).

ND = Not detected.
J = Concentration is detected below the instrument detection limit and is an estimated concentration.
B = Compound was detected in the corresponding blank sample.
TAL = Target analyte list.

Samples were collected between 4 and 6 feet below ground surface on May 8, 1990.
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Table 5.15. Summary of Analytical Results of PCBs (Aroclor 1248) for Soil Boring Samples from the PCB Disposal
Area. Monsanto Kearny Plant; Kearny, New Jersey."”

Sample Identification Number
Sample Interval Depth (feet) Below
Ground Surface PDA-1 PDA-2
16 - 18 1100 {130} 0.97 {0.15)
18 - 20 5.7 {0.48} 6.5 {1.0}
20-22 52 {6.4) 7.2 {0.96)
22-24 100 {10} 17 {2.0}
24 - 26 92 {9.7) 3.6 {0.92}
24 - 28 88 {9.1) 0.1 {0.97}
28 - 30 32 {4.7) 0.46 {0.095}

Results are reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
The analytical detection limits are presented in parentheses for each sample.

Samples were collected on May 15 and 16, 1990.

850130349
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Table 5.16 Summary of Analytical Results of Non-Target Volatile and Semivolatile Organic Compounds for Subsurface Soil Samples.
Monsanto Kearny Plant; Kearny, New Jersey.

Sample Identification Number
APSS 146 APSS 246 APSS 346 APSS 346 AS 146 AS 246 AS 346 SSP 146 SSP 246 SSP 346 TSP 146 TSP 246 TSP 346 TSP 446
(dup)
Volatile TICs
C-Isomer 17 ND ND ND ND ND ND ND ND ND ND ND ND ND
C-9 Hydrocarbon Isomer 8] 443 J 3] 251 ND ND ND 33 380171 ND ND 317 707 16 1
C-10 Hydrocarbon Isomer ND ND 113 ND ND ND ND ND ND ND ND ND ND ND
C-11 Hydrocarbon Isomer ND ND ND ND ND ND ND ND ND ND ND 51 ND ND
C-3 Benzene 23] ND 8 107] ND ND ND 211 ND ND ND ND ND 713
C-4 Benzene 17 ND 9] 61J ND ND ND 371 ND 1,400 J ND ND ND ND
1,2,4-Trichlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND 27
Hydrocarbon Unknowns ND ND ND ND ND ND ND 171 ND ND 193] ND ND ND
Unknowns 9] 310 ) 23] 41 ND ND ND 60 J 1,311 ] 18,210 J ND ND 351 18 J
Total 421 753 ) 44 ] 23J ND ND ND 358 1,691 J 19,610 J 197 8J 105 J 43 ]
Semivolatile TICs
C-9 Hydrocarbon Isomer ND 3 ND ND ND ND ND ND ND ND ND ND ND ND
C-10 Hydrocarbon Isomer ND 1] ND ND ND ND ND ND ND ND ND ND ND ND
C-3 Benzene 471 81 ND ND ND ND ND ND 65 1] 340 ) ND ND ND 25)
C-4 Benzene ND 9] ND ND ND ND ND ND 110 J ND ND ND ND ND
nony! Phenol ND 41 ] ND 250 ] ND ND ND 1700 J ND 1,100 J 1,070 J 216 ) 390 7] ND
4(1-methyl-1-phenyl) Phenol ND ND 41]J ND ND ND ND 620 ) ND 1,800 J ND ND ND ND
4 Dodecy! Phenol ND ND ND ND ND ND ND ND 2,000 ¥ 4,700 J ND ND ND ND
4-Nonyl Phenol ND ND ND 270 ) ND ND ND ND ND ND ND ND ND ND
1H-Indene, 2,3-Dihydro-1,1,3 ND 510) ND ND ND ND ND ND ND ND ND ND ND ND
Tetrachloro, 1,1-Biphenyl ND 48 J ND ND ND ND ND ND ND ND ND ND ND ND
Tetramethyl Buty! Phenol ND 110J ND 180 J ND ND ND ND ND ND ND ND ND ND
Hydrocarbon Isomers ND ND ND ND ND ND ND ND 84 500 J ND ND 420 ] ND
Unknowns 815 ) 709 J 519 1,598 J ND 0.04 J 0] 12,960 J 11,430 J 7,300 J ND ND ND ND
Total 862 J 1,421 1 519 ) 2,298 J ND 0.04 J 0] 15,280 J 13,689 J 15,640 J 1,070 J 216 ) 810 J 251

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Samples were collected on May 8, 1990.

AS = Acid Sump Area.

APSS = AP/Sterox Sump Arca

SSP = Secondary Settling Pond.

TSP = Tertiary Setiling Pond.

J = Compound is detected below the detection limit or is an estimated concentration,
ND = Not detected.

TICs = Tentatively identified compounds from the library search.

0S€0€1 058
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Table 5.17. Summary of Analytical Results of Volatile Organic Compounds and PCBs for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.
Page 1 of 2

Sample Identification Number
ACD-S§S-01 ACD-SS-02 APS-SS-O1 APS-SS-02  APSS-SS-01  APSS-SS-02  B02-SS-01  B10-SS-01 B14-SS01  B16-SS-01

TCL Volatile Organic Compounds

Acetone (0.01) 0.058 Bd ND ND d ND d ND d ND d ND ND d ND d ND d
Ethylbenzene (0.005) ND d ND ND d ND d ND d ND d ND ND d ND d ND d
Methylene Chloride (0.005) ND d ND ND d ND d ND d ND d ND ND d ND d ND d
Tetrachloroethene (0.005) ND d ND ND d ND d ND d ND d ND ND d ND d ND d
Toluene (0.005) ND d ND 71 d ND d ND d ND d ND ND d ND d ND d
Trichloroethene (0.005) ND d ND ND d ND d ND d ND d ND ND d ND d ND d
Xylenes (total) (0.005) ND d ND 17 Jd ND d ND d ND d ., ND ND d ND d ND d
PCBs

Aroclor 1248 0.7 {0.86} ND {0.91} 6.4 {4.6} 32 {9.0} 1.2 {0.88} 120 {9.5)} ND {0.87} 1.4 {0.43} 79 {8.9} 0.7 {0.86}]
Aroclor 1260 4.6 {18.0} 4.2 {1.8} ND {9.2} ND {18.0} 3.5 {1.8}) 39 {19} 3.6 {1.7} 5.3 {0.87} 20 {18} ND {1.7}
Notes:

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Instrument detection limits indicated in parentheses.

Samples were collected on May 22, 1990.

ACD = Acid Sump Area

APSS = AP/Sterox Sump area

B02 to B16 = Background Samples

B = Compound is also Detected in the Method Blank.

J = Compound is detected below the detection limit or is an estimated concentration.
ND = Not Detected.

N/A = Not Applicable.

d = Detection limits raised due to high levels of other analytes or matrix interferences.
TCL = Target Compound List.

Samples were collected on May 22, 1990.
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29€0€1058

Table 5.17. Summary of Analytical Results of Volatile Organic Compounds and PCBs for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.

Page 2 of 2
Sample Identification Number

PDA-SS-01  PDA-SS-02 PDA-SS-03*  SSP-SS-01 SSP-§S-02 SSS-§8-01 $SS-S8-02 TSP-8S-01 TSP-SS-02
TCL Volatile Organic Compounds
Acetone (0.01) 0.66 JBd ND ND ND d 0.047 JBd ND d 0.11 Bd 0.021 Bd 0.06 Bd
Ethylbenzene (0.005) ND d ND ND ND d ND d 1.2d NDd ND d ND d
Methylene Chloride (0.005) ND d ND ND ND d ND d ND d ND d ND d ND d
Tetrachloroethene (0.005) ND d ND ND ND d ND d ND d ND d 0.031d ND d
Toluene (0.005) ND d ND ND ND d ND d 0.111d 0.13d ND d NDd
Trichloroethene (0.005) ND d ND ND ND d ND d ND d ND d 0.013d ND d
Xylenes (total) (0.005) ND d ND ND ND d ND d 0.37 1d. ND d ND d ND d
PCBs
Aroclor 1248 2500 {170} 1.6 {0.47} .7 {0.89}) ND {0.99}) ND {9.7} 1.3 {0.9} .7 {0.087} 7.6 {0.92} 6.6 {0.94}
Aroclor 1260 ND {340} 0.9 {0.93} ND {1.8} 16 {2.00} 85 {19} 1 {1.8} 1.1 {1.7} 8.1 {1.80} 5.6 {1.9}
Notes:

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Instrument detection limits indicated in parentheses.

Samples were collected May 22,1990.

PDA = PCB Disposal Area

SS8S = Sterox Building

SSP = Secondary Settling Pond

TSP = Tertiary Settling Pond

* Duplicate sample.

B = Compound is also Detected in the Method Blank.

J = Compound is detected below the detection limit or is an estimated concentration.
ND = Not Detected.

N/A = Not Applicable.

d = Detection limits raised due to high levels of other analytes or matrix interferences.
TCL = Target Compound List.

Samples were collected on May 22, 1990.
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Table 5.18. Summary of Analytical Results of Semivolatile Organic Compounds for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.

Page 1 of 2
Sample Identification Number
ACD-5§8-01 ACD-SS5-02 APS-SS-01  APS-S§S-02  APSS-SS-01 APSS-S§S-02  B02-SS-0 B10-SS-01 B14-SS-01 B16-SS-01

TCL Semi-Volatile Organic Compounds
Phenol (0.66) ND d ND d 7.4)d ND d ND d 6.3 Jd ND 1.2)d ND d ND d
1,2,4-Trichlorobenzene (0.66) ND d ND d ND d ND d ND d ND d ND ND d ND d ND d
Naphthalene (0.66) ND d ND d ND d ND d ND d ND d 0.13J ND d ND d 0.51d
2-Methylnaphthalene (0.66) ND d ND d ND d ND d ND d ND d 0.1J ND d ND d 0.41d
bis (2-Ethylhexyl) Phthalate (0.66) 1 Bd 0.9 JIBd 3.3 JBd ND d 1.9 JBd 2.8 JBd 08B 1.6 JBd 8.4 JBd 1.7 Bd
Butyl Benzy! Phthalate (0.66) ND d ND d ND d ND d ND d ND d 1 ND d ND d ND d
Di-n-buty! Phthalate (0.66) ND d ND d ND d ND d ND d 251d 0.1] ND d ND d ND d
Dibenzofuran (0.66) ND d ND d ND d ND d ND d ND d ND ND d ND d 0.31)d
Acenaphthene (0.66) ND d ND d ND d ND d ND d ND d ND ND d ND d ND d
Acenaphthylene (0.66) ND d ND d ND d ND d ND d ND 4 0.1J NDd ND d 031Jd
Anthracene (0.66) ND d ND d ND d ND d ND d ND d 0.1J ND d ND d 2.1d
Benzo(a)Anthracene (0.66) ND d ND d ND d ND d ND d 21d 05] 7.24d ND d 25d
Benzo(a)Pyrene (0.66) 0.11Jd ND d ND d ND d ND d NDd 0513 8d ND d 19d
Benzo(b)Fluoranthrene (0.66) 0.2 JLd ND d ND d ND d 1.7 JLd 1.9 JLd 08L 14 Ld ND d 4.1 Ld
Benzo(k)Fluoranthrene (0.66) ND Ld ND d ND d ND d ND Ld ND Ld ND L ND Ld ND d ND Ld
Benzo(g,h,i)Perylene (0.66) ND d ND d ND d ND d ND d ND d 03] 4.6d ND d 09 1d
Chrysene (0.66) 0.2 Id ND d ND d ND d 2Jd 2.11d 0.6 7.4d ND d 25d
Dibenz(a,h)Anthracene (0.66) ND d ND d ND d ND d ND d ND d ND ND d ND d 0.6 Id
Fluoranthene (0.66) 03 1d ND d ND d ND d ND d 5.11d 1 99d ND d 57d
Fluorene (0.66) ND d ND d ND d ND d ND d ND d ND ND d ND d 03Jd
Indeno(1,2,3-cd)Pyrenc (0.66) ND d ND d ND d ND d ND d ND d 03] 0.7 1d ND d 0.3 1d
Phenanthrene (0.66) 0.21d ND d ND d ND d ND d 2.71d 03] 1.21d ND d 33d
Pyrene (0.66) 0.2 Jd ND d ND d ND d 2.51d 4.9 Jd 0.9 9.9d ND d 4.4d
Notes:

Concentrations reported in milligrams per kilograms (mg/kg) or parts per million (ppm).
Instrument detection limits indicated in parentheses.

Samples were collected on May 22, 1990.

ACD = Acid Sump Area

APSS = AP/Sterox Sump area

B02 to B16 = Background Samples

J = Concentration is detected below the detection limit or is an estimated concentration.
B = Compound is also detected in the method blank.

ND = Not detected.

L = These components are not separable using this method and are therefore quantitated together.
d = Detection levels raised due to high levels of other analytes or matrix interferences.
TCL = Target Compound List.

06606)18.XLS
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Table 5.18. Summary of Analytical Results of Semivolatile Organic Compounds for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Indentification Number

PDA-SS-01 PDA-SS-02  PDA-SS-03* SSP-SS-01  SSP-S§S-02  SSS-SS-01 S§SS-SS-02  TSP-SS-01  TSP-S§S-02
TCL Semi-Volatile Organic Compounds
Phenol (0.66) ND d 0.91d 0.9 Jd 2.8 0517 ND d ND d 1.41d 1.51d
1,2,4-Trichlorobenzene (0.66) ND d ND Id ND d 0217 1.3 ND Jd ND d ND d ND d
Naphthalene (0.66) ND d 1.21d 1.11d 0317 0517 0.21d ND d 0.3 1d NDd
2-Methylnaphthalene (0.66) ND d 0.7 Jd ND d 03] 0517 0.2d ND d ND d ND d
bis (2-Ethylhexyl) Phthalate (0.66) ND d 0.8 JBd 1.4 JBd 0.9 BJ 09B 0.9 JBd 4.2 JBd 1.1 JBd 2.8 Bd
Butyl Benzyl Phthalate (0.66) ND d ND d ND d ND ND ND d ND d ND d ND d
Di-n-buty! Phthalate (0.66) ND d ND d ND d 021 0.1J ND d ND d ND d ND d
Dibenzofuran (0.66) ND d ND d ND d 0.11J ND ND d ND d ND d ND d
Acenaphthene (0.66) ND d NDd ND d ND ND ND d ND d 0.2Jd ND d
Acenaphthylene (0.66) ND d 0.7 Id 0.8 Jd 0.1J 0.1J ND d ND d ND d ND d
Anthracene (0.66) ND d 0.5J)d ND d ND 0.1J ND d ND d 0.71d ND d
Benzo(a)Anthracene (0.66) ND d 1.8 1d ND d ND 03] ND d ND d 1.3Jd ND d
Benzo(a)Pyrene (0.66) ND d 1.8 Jd 1.81d 0.2] 03] 021d’ ND d 1.1)d NDd
Benzo(b)Fluoranthrene (0.66) ND d 3.8Ld 3.5JLd 05JL 0.6JL 0.7d ND d 1.71d ND d
Benzo(k)Fluoranthrene (0.66) ND d ND Ld ND Ld ND NDL ND Ld ND d ND Ld ND d
Benzo(g,h,i)Perylene (0.66) ND d 1.11d ND d 0.1} 0.21J ND d ND d 0.71d ND d
Chrysene (0.66) ND d 21d 1.8 1d 0517 0.7 1.6 1d ND d 1.61d ND d
Dibenz(a,h)Anthracene (0.66) ND d 0.6 Jd ND d ND 0.1J ND d ND d 03Jd ND d
Fluoranthene (0.66) ND d 2.71d 2.81d 0317 0.51J 0.51d ND d 34d ND d
Fluorene (0.66) ND d ND d ND d ND ND ND d ND d ND d ND d
Indeno(1,2,3-cd)Pyrene (0.66) ND d 1.21d ND d 0.1J] 0.21] ND d ND d 0.7 Jd NDd
Phenanthrene (0.66) ND d 1.6 Jd 1.5 Id 051 0.9 0.41d ND d 27d ND d
Pyrene (0.66) ND d 2.911d 2.71d 03] 0517 0.4 Jd ND d 3.2d ND d

Notes:

Concentrations reported in milligrams per kilograms (mg/kg) or parts per million (ppm).
Instrument detection limits indicated in parentheses.

Samples were collected on May 22, 1990.

PDA = PCB Disposal Area

88§ = Sterox Building

SSP = Secondary Settling Pond

TSP = Tertiary Seitling Pond

* Duplicate sample

J = Concentration is detected below the detection limit or is an estimated concentration.
B = Compound is also detected in the method blank.

ND = Not detected.

L = These components are not separable using this method and are therefore quantitated together.
d = Detection levels raised due to high levels of other analytes or matrix interferences.
TCL = Target Compound List.

Samples were collected May 22, 1990.

Page 2 of 2
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Table 5.19. Summary of Analytical Results of Inorganic Parameters for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.

Page 1 of 2

Sample Identification Number

ACD-SS-01 ACD-SS-02  APS-SS-01  APS-SS-02  APSS-S§S-01  APSS-SS-02  B02-SS-01  B10-SS-01  B14-SS-01  B16-SS-01
TAL Metals
Aluminum (29.8) 4620.0 7770.0 10200.0 7000.0 8010.0 7560.0 5130.0 5380.0 7130.0 8190.0
Antimony (45.4) 9.71 104 10.51] 10.3] 9.91] 10.8J 98] 9.87J 29.3) 9.8]
Arsenic (47.9) 4.1] 221 6.0J 5317 947 6.01J 5117 951 457 10.87J
Barium (0.7) 49.1 79.0 345 39.7 74.6 162.0 49.6 545 66.3 183.0
Beryllium (0.3) 0.4 0.31 0.81 0.3 0.4 4,0 03] 0.3 0.7 0.7
Cadmium (4.5) 1.01 1.0J 1.0J 1.0J 1.0] 1.1] 1.01] 1.0J 1.2] 1.0J
Calcium (25.8) 5280.0 5460.0 6350.0 2920.0 5540.0 8370.0 6660.0 6170.0 8020.0 18000.0
Chromium (3.7) 26.1 29.9 24.0 21.6 20.1 92.9 18.9 17.1 48.0 369.0
Cobalt (5.1) 428B 271 13.4 9.2 346 31.1 58 6.3 10.9 9.1
Copper (2.3) 2.7 48.4 68.5 60.8 99.9 645.0 36.8 622 115.0 142.0
Iron (13.5) 17900.0 21900.0 34900.0 28000.0 30100.0 32400.0 17000.0 16200.0 23700.0 23300.0
Lead (48.1) 114.0 73.3 58.7 90.1 148.0 676.0 60.7 89.2 200.0 270.0
Magnesium (96.3) 1140.0 960.0 6040.0 4430.0 4380.0 2980.0 2690.0 2660.0 6190.0 7270.0
Manganese (0.8) 143.0 97.3 439.0 236.0 464.0 347.0 226.0 172.0 317.0 453.0
Mercury (0.2) 0.3 0.2 0.5 0.4 0.8 1.2 0.3 0.2 0.4 74.0
Nickel (24.2) 2201 14.61 14.81] 24 .4 41.2 267.0 1471 21.5] 543 41.5
Potassium (2048) 1820.0J 3200.0 106.0J 1230.0J 1080.0 J 940.0 J 1150.0J 1040.0J 3630.0 1220.0J
Selenium (74.4) 041 051 051 051J 051 18] 041 0.61] 051 0.71]
Silver (3.2) 0.71 0.71] 0.71] 0.7J) 0.71] 081J 0.7] 0.7] 0.71 071
Sodium (1814) 392.0J 1840.0 418.0J 410.0J 397.01J 1430.0 1 411.0 722.0] 578.07J 392.0J
Thallium (218) 041 051 051 051 041 051] 0.4 04] 051 041
Vanadium (3.9) 19.3 302 68.4 46.2 62.5 39.1 26.9 355 54.2 52.3
Zinc (3.3) 215.0 156.0 126.0 139.0 182.0 3380.0 143.0 89.8 424.0 249.0
Cyanide (0.5) ND 1.9 ND 0.70 ND ND ND ND ND ND

Notes:

All concentrations reported in milligrams per killograms (mg/kg) or parts per million (ppm).

Instrument Detection Limit reported in parentheses

Samples were collected on May 22, 1990.
ACD = Acid Sump Area
APSS = AP/Sterox Sump area

B02 to B16 = Background Samples

ND = Not detected.

J = Concentration is detected below the detection limit or is an estimate concentration.

D = Detection limits are raised due to high levels of other analytes or Matric Interferences.
B = Metal also found in method blank
TAL = Target Analyte List.

06606J19.XLS
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Table 5.19. Summary of Analytical Results of Inorganic Parameters for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey. Page2 of 2

Sample Identification Number

PDA-§S-01 PDA-SS-02  PDA-SS-03* SSP-SS-01 SSP-§S-02  SSS-SS-01 SSS-SS-02 TSP-22-0S  TSP-SS-01
Tal Metals
Aluminum (29.8) 10700.0 6370.0 6760.0 4070.0 3900.0 5900.0 11400.0 4800.0 6400.0
Antimony (45.4) 961 10.6 ] 10.1] 11.27] 11.0J 22.7) 991J 10.6 ] 10.4 J
Arsenic (47.9) 4.1) 14.4) 10.87] 20.0J 2661 15.0J 1.0J 1473 8917
Barium (0.7) 55.8 95.2 108.0 70.4 71.9 89.0 85.7 75.9 60.1
Beryllium (0.3) 0.4 0.5 0.6 0.5 0.6 0.4 1.9 03] 0.4
Cadmium (4.5) 1.0J 1.0]J 1.11] 1.1 1.11] 1.0J 1.0J 1.1] 1.0J
Calcium (25.8) 12100.0 3230.0 3870.0 2290.0 2050.0 4660.0 12900.0 5040.0 7150.0
Chromium (3.7) 43.4 26.4 247 22.0 55.7 37.9 69.9 130.0 230.0
Cobalt (5.1) 13.0 7.1 6.8 8.5 5.7 9.4 21.9 6.0 10.2
Copper (2.3) 87.9 76.8 71.6 95.0 74.0 155.0 375.0 68.2 76.4
Iron (13.5) 25400.0 27200.0 27700.0 21900.0 21200.0 23500.0 32300.0 16500.0 22200.0
Lead (48.1) 162.0 159.0 153.0 188.0 217.0 472.0 392.0 160.0 136.0
Magnesium (96.3) 9510.0 2210.0 2150.0 1270.0 880.0 2190.0 8770.0 2210.0 2850.0
Manganese (0.8) 315.0 572.0 338.0 243.0 170.0 310.0 382.0 249.0 461.0
Mercury (0.2) 0.6 1.4 1.1 0.3 0.4 0.9 0.4 0.6 0.3
Nickel (24.2) 343 14.2] 15.51) 155 28.0 48.9 199.0 28.7 68.0
Potassium (2048) 435.0) 1240.0 ) 1600.0 J 593.0J 838.0J 628.0] 1360.0J 1030.0J 1040.0J
Selenium (74.4) 04] 051 04 1.0]J 1.01] 1.11] 041 051 0.51]
Silver (3.2) 0.7} 0.8)J 0.71] 0.8) 081 0.7] 0.71] 0.8]J 0.7]
Sodium (1814) 386.0J 422.0) 403.0] 448.0 ] 440.0J 410.0} 637.0) 425.0] 416.0J
Thallium (218) 04] 05]J 04] 0.5]J 0.6J 051J 0.4] 0.51] 0.5}
Vanadium (3.9) 53.8 50.4 46.1 31.9 49.6 114.0 51.3 53.5 128.0
Zinc (3.3) 145.0 154.0 161.0 397.0 146.0 480.0 1300.0 176.0 147.0
Cyanide (0.5) ND ND. ND ND 0.86 ND ND ND ND
Notes:

All concentrations reported in milligrams per killograms (mg/kg) or parts per million (ppm).
Instrument Detection Limit reported in parentheses

Samples were collected on May 22,1990.

PDA = PCB Disposal Area

SSS = Sterox Building

SSP = Secondary Settlilng Pond

TSP = Tertiary Settling Pond

* Duplicate sample.

ND = Not detected.

J = Concentration is detected below the detection limit or is an estimate concentration.

D = Detection limits are raised due to high levels of other analytes or Matric Interferences.
B = Metal also found in method blank

TAL = Target Analyte List.

Samples were collected on May 22, 1990

06606J19.XLS
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Page 1 of 2

Table 5.20. Summary of Analytical Results of Non-Target Volatile Organic Compounds for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification Number

ACD-§S-01 ACD-SS-02 APS-88-01 APS-8S-02 APSS-SS-01 APSS-SS-02 B02-5§S-01 B10-SS-01 B14-SS-01 B16-SS-01
Volatile TICs
1H-Indene,2,3-dihydro-1,1,3 ND 031 ND ND ND ND 0417 ND ND ND
Butylhepthybenzene ND ND ND ND ND ND 113 ND ND ND
C-14 H-20 O-2 Isomer ND ND 280 J 151 ND ND ND ND ND ND
C-3 Benzene ND ND ND ND ND ND ND ND ND ND
C-4 Benzene ND ND ND ND ND ND ND ND ND ND
C10 Hydrocarbon I[somer ND ND 2,100 J ND 0317 ND ND ND ND ND
C9 Hydrocarbon Isomer ND ND ND ND 6.41J ND ND ND ND ND
Dimethyl Naphthalene Isomer ND ND ND ND ND ND ND ND ND ND
Propylnonyl Benzene ND ND ND ND ND ND 01 ND ND ND
Trichlorofluoromethane ND ND ND ND ND ND ND ND ND ND
Unknowns 0.1J ND 4,691 ] 501.9) 6.1J 6.4]J 0.81J ND ND ND
Total 0.1J 0.31J 7,071 ] 516.9J 128 J 6.41J 23] ND ND ND

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Samples were collected on May 22,1990.

ACD = Acid Sump Area.

APS = Alkyl Phenol Structure.

APSS = AP/Sterox Sump Area.

BO2 to B16 = Background Samples

J = Compound is detected below the detection limit or is an estimated concentration.
ND = Not detected.

TICs = Tentatively Identified Compounds from the library search.

LGS€0€10G8
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Page 2 of 2

Table 5.20 Summary of Analytical Results of Non-Target Volatile Organic Compounds for Surface Soil Samples. Monsanto Kearny Plant. Kearny, New Jersey.

Sample Identification Number

PDA-8S-01 PDA-SS-02 PDA-§5-03 SSP-SS-01 SSP-SS-02 SSS-§S-01 SSS-5S-02 TSP-SS-01 TSP-§S-02
Volatile TICs
1H-Indene,2,3-dihydro-1,1,3 ND ND ND ND ND ND ND ND ND
Butythepthybenzene ND ND ND ND ND ND ND ND ND
C-14 H-20 O-2 Isomer ND ND ND ND ND ND ND 0.1]J ND
C-3 Benzene ND ND ND ND ND 110.0 3 ND ND ND
C-4 Benzene ND ND ND ND ND 11617 ND ND ND
C10 Hydrocarbon Isomer ND ND ND ND ND ND ND ND ND
C9 Hydrocarbon Isomer ND ND ND ND ND 847 ND ND ND
Dimethyl Naphthalene Isomer 28 ND ND ND ND ND .ND ND ND
Propylnonyl Benzene ND ND ND ND ND ND ND ND ND
Trichlorofluoromethane ND 0.011J ND ND ND ND ND ND ND
Unknowns 16.9J 0.17J 0.1] 0.1) 1.56 J 245 ) 5] ND 0417
Total 19.7J 0.11] 0.11J 0.1J 1.517 154.5 ] 51 0.1J 0.4]

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Samples were collected on May 22,1990.

* Duplicate sample.

PDA = PCB Disposal Area.

SSS = Sterox Building

SSP = Secondary Settling Pond

TSP = Tertiary Settling Pond

J = Compound is detected below the detection limit or is an estimated concentration.
ND = Not detected.

TICs = Tentatively Identified Compounds from the library search.

8G€0€1058
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Table 5.21. Summary of Analytical Results of Non-Target Semivolatile Organic Compounds for Surface Soil Samples. Page 2 of 2

Monsanto Kearny Plant. Kearny, New Jersey.

Sample Ideatification Number

PDA-SS-01  PDA-SS-02  PDA-SS-03 SSP-§S-01 SSP-§S-02 §SS-SS-01 §8S-85-02  TSP-SS-01  TSP-SS-02

Semivolatile TICs

1,2-Benzenedicarboxylic Acid, Butyl ND ND 661 ND ND ND ND ND ND
1H-Indene, 2,3-Dihydro-1,1,3 ND 551 ND ND ND ND ND ND ND
4-(1,1,3,3-Tetramethylbutyl)-Phenol ND 541] ND ND ND ND ND ND ND
4-(1-methyl-1-phenylethyl)-Phenol ND ND ND ND ND ND ND ND ND
4-Dodecyl Phenol ND ND ND ND ND 167 ND ND ND
4-Nony! Phenol ND ND ND ND ND ND ND 331 ND
4-Phenyl Bicyclohexyl ND ND ND ND ND 217 ND ND ND
C-1 Benzene ND ND ND 173 ND ND ND ND ND
C-15 H-12 Isomer ND ND ND ND ND ND ND 1] ND
C-20 H-12 Isomer ND 237 ND ND ND ND ND 173 ND
C-3 Benzene ND ND 5917 ND ND ND ND ND ND
C-4 Benzene ND ND ND ND ND ND ND ND ND
Bimethyl Naphthalene ND ND ND ND 1.2 ND ND ND ND
Heptachloro,1,1-Biphenyl ND ND ND 4] 9.4 ND ND ND ND
Hexachloro, 1,1-Bipheny! 421 ND ND 5] 11.7] ND ND ND ND
Hydrocarbon ND ND ND 3] 641] ND ND ND ND
Nony! Phenol ND ND 3] ND ND ND ND ND ND
Octachloro, 1,1-Biphenyl ND ND ND ND 2] ND ND ND ND
Pentachloro,1,1-Biphenyl 514 ) ND ND ND ND ND ND ND ND
Substituted Benzene ND ND ND ND ND ND ND ND ND
Sulfur, Mol. (58) ND ND ND 23 ND ND ND ND ND
Tetrachloro Benzene ND ND ND ND 3517 ND ND ND ND
Tetrachloro, 1,1-Biphenyl 1,551 ND ND ND ND ND ND ND ND
Trichloro, {,1-Biphenyl 100 J ND ND ND ND ND ND ND ND
Unknown Acid Ester ND 4] ND 1] ND 13 ND 4] ND
Unknowns ND 415 161 J 53.6 ] 5431 20 3,230 ) 41 763 1
Total 2,207 ) 108.2 Jd 177 1 69.9 J 88.5 1 24.6 1 3,230 ) 503 763 1

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).

Instrument detection limits indicated in parentheses.

Samples collected on May 22, 1990.

* Duplicate sampie.

PDA = PCB Disposal Arca.

§8S = Sterox Building.

SSP = Secondary Settling Pond

TSP = Tertiary Settling Pond

J = Concentration is detected below the detection limit or is an estimated concentrations.

ND = Not detected. 06606J1B.XLS

TIre = Tantativaly Idantifisd Comnoinds from the lihearv search.
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Table 5.21. Summary of Analytical Results of Non-Target Semivolatile Organic Compounds for Surface Soil Samples. Page 1 of 2
Monsanto, Kearny Plant. Kearny, New Jersey.

Sample Identification Number
ACD-§§-01 ACD-SS-02 APS-SS-01 APS-SS-02  APSS-SS-01  APSS-SS-02 B02-§S-01 B10-SS-01 B14-SS-02 B16-SS-01

Semivolatile TICs

1,2-Benzenedicarboxylic Acid, Butyl ND ND ND ND ND ND ND ND ND ND
{H-Indene, 2,3-Dihydro-1,1,3 ND ND ND ND ND ND ND ND ND ND
4-(1,1,3,3-Tetramethylbutyl)-Phenol ND ND 230 J 510 ND ND ND ND ND ND
4-(1-methyl-1-phenylethyl)-Phenol ND ND 521 ND ND ND ND ND ND ND
4-Dodecyl Phenol ND ND ND ND ND ND ND ND ND ND
4-Nony! Phenol ND ND 310) 2,140 J ND ND ND ND 1,100 J ND
4-Phenyl Bicyclohexyl ND ND ND ND ND ND ND ND ND ND
C-1 Benzene ND ND ND ND ND ND ND ND ND ND
C-15 H-12 Isomer ND ND ND ND ND ND ND ND ND ND
C-20 H-12 Isomer ND ND ND ND ND ND 0417 6.21] ND 1.51]
C-3 Benzene ND ND 68 ) ND ND ND ND ND ND ND
C-4 Benzene ND ND 8517 ND ND ND ND ND ND ND
Bimethyl Naphthalene ND ND ND ND ND ND ND ND ND ND
Heptachloro, 1,1-Biphenyl 031 ND ND ND ND ND ND ND ND ND
Hexachloro, 1,1-Bipheny] 02 ND ND ND ND ND ND ND ND ND
Hydrocarbon ND ND ND ND ND ND 743 ND ND 253
Nonyl Phenol ND ND ND ND ND ND ND ND ND ND
Octachioro, 1,1-Biphenyl ND ND ND ND ND ND ND ND ND ND
Pentachloro, 1,1-Biphenyl ND ND ND ND ND 21J ND ND ND ND
Substituted Benzene ND 2571 ND ND ND ND ND 1057 ND ND
Sulfur, Mol. (S8) 0217 ND ND ND ND ND ND ND ND 251
Tetrachloro Benzene ND ND ND ND ND ND ND ND ND ND
Tetrachloro,1,1-Biphenyl ND ND ND ND ND 157 ND ND ND ND
Trichloro,1,1-Biphenyl ND ND ND ND ND ND ND ND ND ND
Unknown Acid Ester ND ND 1287 720) ND 3781 ND ND ND ND
Unknowns 337 571 1,487 J 7,146 1 123 J 1,524 J 121 10.17J 7,267 3 531
Total 4 1d 314 ) 2,360 J 10,516 ) 123 ) 1,938 ) 877 26.8 8,367 ] 11.8 Jd

Concentrations reported in milligrams per kilogram (mg/kg) or parts per million (ppm).
Instrument detection limits indicated in parentheses.

Samples were collected on May 22, 1990.

ACD = Acid Sump Arca.

APS = Alkyl Phenol Structure

APSS = AP/Sterox Sump Area.

BO2 to B16 = Background Samples.

J = Concentration is detected below the detection limit or is an estimated concentrations.
ND = Not detected.

_ _ , 06606/1B.XLS
TICs = Tentatively Identified Compounds from the library search.
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Table §.22 Summary of Analytical Results of Polycyclic Aromatic Hydrocarbons (PAHSs) for Phase II Surface Soil
Samples. Monsanto Kearny Plant; Kearny, New Jersey.

Sample Identification Number

TCL Semivolatile Organic Compounds B-16* B-16 B-10
Naphthalene (0.38) BDL 0.86 0.98
Acenapthene (0.38) 4.6 BDL ND
Fluorene (0.38) 3.9 0.42 ND
Phenanthrene (0.38) 3.2 4.2 BDL
Anthracene (0.38) 8.7 1.1 ND
Fluoranthene (0.38) 3.5 5.8 BDL
Pyrene (0.38) ) 31 5.4 BDL
¢ Benzo (a) anthracene (0.38) 16 2.5 ND
¢ Chrysene (0.38) 16 3.2 8.7
* Benzo (b) fluoranthene (0.38) 30 7.1 ND
* Benzo (a) pyrene (0.38) 14 2.3 ND
¢ Indeno (1,2,3-cd) pyrene (0.38) 9 ND ND
Totals 116.9 32.02 8.7
¢ Total CaPAHs 85 15.1 8.7

All concentrations reported in milligrams per kilogram (mmg/kg) or parts per million (ppb).
Instrument detection limits are reported in parentheses.

Samples were collected March 20, 1991.

J = Result is an estimated concentration.

ND = Not detected.

* Field duplicate sample.

BDL = Compound was detected below detection limit.

TCL = Target Compound List.

Duplicate sample B-16* was sent to the laboratory as blind field duplicate B-3.

® Carcinogenic Polycyclic Aromatic Hydrocarbons (CaPAHs).

850130361
MO0066061.12.2 7.91



Table 6.1. Summary of Floating Product Thickness Measured in Observation Points.
Monsanto Kearny Plant, Kearny, New Jersey.

Product Thickness'

Observation
Point Number June 1990 August 1990 September 1990  February 1991 May 1991

OB-A Oil Sheen - - - -
OB-B - - - - -
OB-C - - - - -
OB-D 0il Sheen Oil Sheen Oil Sheen - -
OB-E - - - - -
OB-7 - ) - - - -
OB-9 0.02 0.50 0.01 0.04 > 0.01
OB-11 - - - - -
OB-12 - - - - -

! Product Thickness Measured in Feet.
-- = No Product Observed.

850130362

MO06606J.12.3 6.91



Table 6.2a. Summary of Upper Waler-Bearing Zone Ground-Water Level Gauging Data. Monsanto Kearny Plant; Kearny, New Jersey.

June 1990 August 1990 September 1990 December 1990 March 1991
Total Depth Screened Elevation of

Well of Well! Interval' Monitoring DTW? Water DTW? Water DTW? Water DTW? Water DTW? Water
Number (feet) (feet) Point? (feet) (feet) Elevation? (feet) Elevation® (feet) Elevation?® (feet) Elevation? (fect) Elevation?
MW-18 12.80 7.80 - 12.80(5) 10.73 3.57 7.16 3.20 753 3.62 7.11 3.40 7.33 3.92 6.81
MW-3S 10.40 5.40 - 10.40(5) 11.25% 4.79 6.46 3.47 7.78 5.16 6.09 4.67 6.58 4.53 6.72
MW-4S 10.30 5.30 - 10.30(5) 11.55 5.15 6.40 4.23 7.32 4.82 6.73 5.15 6.40 4.85 6.70
MW-5S8 9.10 4.10 - 9.10(5) 11.81 5.76 6.05 4.57 7.24 5.88 5.93 5.91 5.90 532 6.49
MW-6S 10.60 5.60 - 10.60(5) 11.75% 6.08 5.67 5.68 6.07 6.25 ‘ 5.50 6.15 5.60 5.88 5.87
MW-7S8 9.64 4.64 - 9.64(5) 10.37 4.25 6.12 3.62 6.75 441 5.96 4.68 5.69 3.92 6.45
MW-8S 10.32 5.32 - 10.32(5) 8.83 6.65 2.18 6.24 2.59 6.39 2.44 6.50 2.33 7.18 1.65
MW-9S§ 15.00 10.00 - 15.00(5) 10.88 5.04 5.84 4.03 6.85 5.19 5.69 4.42 6.46 4.52 6.36
MW-10S 15.00 10.00 - 15.00(5) 12.15*% 5.86 6.29 3.98 8.17 5.99 6.16 5.81 6.34 5.55 6.60
MW-118 14.00 9.00 - 14.00(5) 9.97 3.64 6.33 2.82 7.15 1.46 8.51 4.50 547 4.06 591
MW-128 15.00 10.00 - 15.00(5) 10.46 4.75 5.71 3.56 6.90 5.10 5.36 4.23 6.23 4.43 6.03
MW-138 10.00 3.00 - 10.00(7) 10.02 3.7 6.31 3.32 6.70 4.81 5.21 4.87 5.15 4.55 5.47
MW-14S 10.00 3.00 - 10.00(7) 10.71 5.03 5.68 4.75 5.96 5.15 5.56 5.15 5.56 5.07 5.64
MW-158 15.00 5.00 - 15.00(10) 8.68 2.23 6.45 1.85 6.83 2.86 5.82 2.55 6.13 2.02 6.66
MW-16S 13.00 3.00 - 13.00(10) 11.35 5.98 537 5.63 5.72 6.09 5.26 6.05 5.30 5.75 5.60

! Feet below ground surface.

? Feet above mean sea level. Monitoring point surveyed by licensed surveyor to nearest 0.01 foot.
3 DTW = Depth to water, feet below monitoring point.
Length of well screens in parentheses.
* Measurements from top of steel casing. All other measurements are from PVC casing.
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Table 6.2b. Summary of Lower Water-Bearing Zone Ground-Water Level Gauging Data. Monsanto Kearny Plant; Kearny, New Jersey.

June 1990 August 1990 September 1990 December 1990 March 1991
Total Depth Screened Elevation of

Well of Well! Interval’ Monitoring | DTW? Water DTW? Water DTW? Water DTW? Water DTW? Water
Number (feet) (feet) Point? (fect) (feet) Elevation® (feet) Elevation® (feet) Elevation® (feet) Elevation® (feet) Elevation?
MW-3D 29.30 19.30 - 29.30(10) 11.02% 9.07 1.95 8.50 2.52 9.01 2.01 9.30 1.72 9.12 1.90
MW-6D 27.50 17.50 - 27.50(10) 11.46 9.47 1.99 8.87 2.59 9.32 2.14 9.57 1.89 9.54 1.92
MW-7D 27.00 17.00 - 27.00(10) 10.80 8.91 1.89 8.24 2.56 8.70 2.10 9.03 1.77 9.02 1.78
MW-8D 27.00 17.00 - 27.00(10) 9.74 8.30 1.44 8.44 1.30 7.82 1.92 8.75 0.99 9.61 0.13
MW-SD 30.00 20.00 - 30.00(10) 9.45* 7.46 1.99 6.85 2.60 7.37 2.08 7.43 2.02 7.47 1.98
MW-10D 29.00 19.00 - 29.00(10) 11.58 9.60 1.98 8.94 2.64 9.36 2.22 9.65 1.93 9.63 1.95
MW-11D 30.00 20.00 - 30.00(10) 11.04 9.06 1.98 8.50 2.54 8.96 2.08 9.08 1.96 9.16 1.88
MW-12D 29.00 19.00 - 29.00(10) 11.22 9.35 1.87 8.70 2.52 9.08 2.14 9.55 1.67 9.37 1.85
MW-13D 30.00 20.00 - 30.00(10) 10.79 9.04 1.75 9.58 1.21 10.90 -0.11 10.98 -0.19 9.69 1.10
MW-14D 27.00 17.00 - 27.00(10) 10.92 9.05 1.87 8.84 2.08 9.22 1.70 10.37 0.55 10.89 0.03
MW-15D 30.00 20.00 - 30.00(10) 8.76 6.75 2.01 6.12 2.64 6.68 2.08 6.95 1.81 6.87 1.89

! Feet below ground surface.

? Feet above mean sea level. Moniloring point surveyed by licensed surveyor to nearest 0.01 foot.
3 DTW = Depth to waler, feet below monitoring point.
Length of well screens in parentheses.
* Measurements from top of steel casing. All other measurements from top of PVC.
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Table 6.3. Water-Level Elevation Data for MW-10D, MW-11D, and MW-13D for High and Low Tide. Monsanto
Kearny Plant. Kearny, New Jersey.

Distance from River High Tide Low Tide
Well Designation (Feet) Elevation™ Elevation® Mean Elevation®
MW-10D 625 2.47 2.38 2.42
MW-11D 370 2.41 2.24 2.32
MW-13D 55 1.37 -0.94 0.21

(Elevations in feet relative to mean seal level in feet. Measured at high tide and low tide during midday tidal cycle of
August 31, 1990.
@ Average elevation between high and low tide.

850130365
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Table 6.4 Summary of Analytical Results of Volatile Organic Compounds in Ground-Water Samples from the Upper Water-Bearing Zone. Monsanto Kearny Plant;

Kearny, New Jersey.

1s 4s 6s 8s
GW-1 GW-2 GW3 GwWA4 GW-1 GW-2 GW-3  GwH4 GW-1 GW-2 GW-3 GWwW4 Gw-1 GW-2 GW-3 GW4
Acetone ND ND ND BDL? ND ND ND ND ND 10 ND ND 14 BDL® ND BDL®
Benzene ND ND BDL ND ND ND ND ND ND 5.1 ND BDL ND BDL BDL ND
Ethylbenzene ND ND ND ND ND ND 6 BDL ND BDL ND ND ND BDL ND ND
Toluene ND ND ND ND ND ND ND ND ND ND ND ND BDL ND ND ND
Xylene ND ND BDL ND ND ND BDL ND ND ND ND ND ND ND ND ND
Chlorobenzene BDL 6 BDL BDL ND BDL ND ND ND BDL ND ND ND BDL BDL BDL
Carbon Disulfide ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
9s 125 15s
Gw-1 GW-2 GwW-3 Gw4 GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW-4
Acetone ND ND ND 12 15 ND ND 12° 11 ND ND BDL® BDL ND* ND BDL?
Benzene ND ND ND 19 140 7 60 320 ND BDL BDL 12 BDL 11 10 12/
Ethylbenzene ND ND ND ND 69 23 BDL 44 ND ND ND BDL BDL 10 9 15
Toluene ND ND ND ND BDL 6 ND 15’ ND ND ND ND 8 27 22 22’
Xylene ND ND ND ND 12 3 BDL 10 ND BDL NDL BDL 10 25 23 3
Chlorobenzene ND ND ND BDL ND BDL ND ND ND ND ND BDL ND ND ND ND
Carbon Disulfide ND ND ND ND ND ND ND ND ND ND ND 15 ND ND ND BDL

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling cvent number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990.

GW-4 = Ground-water sampling event number 4, March 1990.

BDL = Below detection level.

ND = Not detected.

'The result is estimated below the detection level.

*Compound was detected in the corresponding blank sample.

‘Sample was diluted to bring concentrations in calibration range.

Results are reported in micrograms per liter (ug/¢) or parts per billion (ppb).

99€0€1058
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Table 6.5 Summary of Analytical Results of Volatile Organic Compounds in Ground-Water Samples from the Lower Water-Bearing Zone. Monsanto Kearny Plant;
Kearny, New Jersey.

3d 6d 7d 8d
CW-1 GW-1 GW-3 GW+4 GW-1 GW-2 GW-3 GW4 GW-1 Gw-2 CWa cwW4 GW-1 GW-2 GW-3 GW4 GW-1 GW-2 GW3 GW4
Acetone ND ND ND BDL* 11 ND ND BDL* BDL ND ND BDL* ND ND ND ND 58 ND ND ND
Benzene 19 ND NDL ND ND ND ND ND 19 BDL BDL ND K} 19 BDL 40 BDL 10 BDL BDL
Chlorobenzene 4400 5600 5900 5300 ND ND ND ND 810 830 760 810 960 620 820 590 660 600 400 500
Chloroform ND ND ND ND 10 ND ND ND BDL ND ND ND BDL ND ND ND ND ND ND ND
Ethylbenzene 10 ND ND ND ND ND ND ND BDL ND ND ND BDL ND ND ND ND BDL ND ND
Toluene BDL ND ND ND ND ND ND ND BDL ND ND ND 7 ND ND b3 ND ND ND ND
Xylenes (total) 7 ND ND ND ND ND BDL ND BDL ND ND ND ND ND ND ND ND BDL ND ND
10d t1d 1d 14d
GW-1 GW-2 CW-3 GW4 GW-1 GW-2 GW-3 GwW4 GW-1 GwW-1 GW-3 GW4 GW-1  GW-22 GW-3 GW4 GW-1 GW-2 GW3  GWwW4
Acetone ND ND ND kL 18 12 ND BDL? 49 20 ND ND BDL BDL* ND ND 20 ND ND mn
Benzene ND ND ND BDL L] BDL BDL s.1 BDL BDL ND BDL BDL BDL* BDL BDL 14 ND ND BDL
Chlorobenzene 2600 2300 2600 1500 54 48 55 39 15 140 510 650 75 61 82 62 1200 4900 7000 3600°
Chloroform ND ND ND ND BDL BDL BDL ND BDL ND ND ND ND ND ND ND 18 ND ND ND
Ethylbenzene ND ND ND ND 8 BDL BDL ND ND ND ND ND BDL BDL ND BDL s ND ND BDL
Toluene ND ND ND ND 16 BDL ND ND BDL ND ND ND BDL ND ND ND 6 ND ND BDL
Xylenes (total) ND ND ND ND 6 BDL BDL BDL BDL ND ND ND ND BDL BDL ND 9 ND ND BDL

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.
GW-3 = Ground-water sampling event number 3, December 1990.

GW-4 = Ground-water sampling event number 4, March 1990,
BDL = Below detection level.
ND = Not detected.

"The result is estimated below the detection level.

®Compound was detected in the corresponding blank sample.
Samples 3d (GW-1) and 10d (GW-3) were incorrectly labeled by the laboratory as samples 3s and 10s, respectively.
Results are reported in micrograms per liter (ug/{) or parts per billion (ppb).
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Table 6.6 Summary of Analytical Results of Semivolatile Organic Compounds in Ground-Water Samples from the Upper Wat
Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

3s 6s 10s 11s
GW-1 GW-2 GW-3 GW-4|GW-1 GW-2 GW-3 GW4 |[GW-1 GW-2 GW-3 GW4|GW-1 GW-2 GW-3 GWH4

Phenol ND ND ND ND ND ND ND ND ND ND ND ND ND ND 290 ND
2-Methylphenol ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-Methylphenol ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4-Dimethylphenol ND BDL ND ND ND ND BDL BDL ND ND ND ND ND ND ND ND
Naphthalene ND BDL ND ND ND 28 66 BDL ND ND ND ND BDL ND ND BDL
Dimethyl phthalate ND ND ND ND ND ND BDL ND ND ND ND ND ND ND ND ND
Dibenzofuran ND ND ND ND BDL BDL BDL ND BDL ND ND ND BDL ND ND BDL
Acenaphthene ND ND ND ND BDL ) 25 24 BDL ND BDL BDL ND ND BDL BDL BDL
2-Methylnapthalene ND ND ND ND ND BDL BDL ND ND ND BDL ND ND ND ND ND
Fluoranthene ND ND ND ND BDL BDL BDL BDL | BDL ND ND ND ND ND ND ND
Fluorene ND ND ND ND 10 21 22 BDL ND BDL BDL ND BDL ND ND BDL
Phenanthrene ND ND ND ND BDL BDL BDL ND 16 BDL BDL ND BDL ND ND BDL
Pyrene ND ND ND ND BDL. BDL ND ND BDL ND ND ND ND ND ND ND

13s 14s 15s 16s

GW-1 GW-2 GW-3 GW-4 | GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW-4}|GW-1 GW-2 GW-3 GW-4

Phenol ND ND ND ND ND ND ND 27 BDL  ND 13 ND ND ND ND ND
2-Methylphenol ND ND ND ND ND ND ND ND 10 38 28 20 ND ND ND ND
4-Methylphenol ND ND ND ND ND ND ND ND 14 46 32 18 ND ND ND ND
2,4-Dimethylphenol ND ND ND ND ND ND ND ND 17 73 44 28 ND ND ND ND
Naphthalene ND ND ND ND ND BDL BDL BDL 51 410 380  2s0¢ ND ND ND ND
Dimethyl phthalate 18 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Dibenzofuran ND ND BDL BDL | BDL BDL BDL BDL 16 BDL 20 11 BDL BDL BDL ND
Acenaphthene BDL 22 27 22 12 10 BDL BDL 25 31 i3 19 BDL BDL BDL 24
2-Methyinapthalene ND BDL BDL BDL ! ND ND ND  BDL | BDL 29 28 17 BDL 25 BDL ND
Fluoranthene ND BDL ND BDL | ND BDL BDL BDL 19 11 BDL BDL | BDL BDL BDL ND
Fluorene ND ND ND ND | BDL BDL BDL BDL 21 24 24 14 BDL BDL ND ND
Phenanthrene BDL BDL BDL BDL | BDL ND 12 BDL 34 32 26 14 BDL 24 BDL ND
Pyrene ND ND ND ND ND ND ND  BDL 17 10 BDL BDL | BDL ND BDL ND
GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990.

GW-4 = Ground-water sampling event number 4, March 1990.

BDL = Below detection level.

ND = Not detected.

'The result is estimated below the detection level.

ECompound was detected in the corresponding blank sample.

4Sample was diluted to bring the concentration into calibration range.

Sample 3s (GW-1) was incorrectly labeled by the laboratory as sample 3d.
Results are reported in micrograms per liter (ug/!) or parts per billion (ppb).
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Table 6.7 Summary of Analytical Results of Semivolatile Organic Compounds in Ground-Water Samples from the Lower Wate
Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

3d 7d 8d 9d 10d
GW-1 GW-2 GW-3 GW-4|GW-1 GW-2 GW-3 GW-4|GW-1 GW-2 GW-3 GW-4|GW-1 GW-2 GW-3 GW4/GW-1GW-2GW-3GW-4

Phenol ND ND ND ND |BDL ND ND ND|[ND ND ND ND!ND ND ND ND| 43 ND ND ND
2-Methylphenol 87 ND ND ND|{ND ND ND ND|ND ND ND ND | ND ND BDL ND | ND ND ND ND
4-Methylphenol ND ND ND ND|ND ND ND ND[(ND ND ND ND{ND ND ND ND|ND ND ND ND
2,4-Dimethylphenol 69 93 78 32 |ND ND ND ND | ND ND ND ND |BDL BDL 10 BDL|ND ND 10 ND

1,3-Dichlorobenzene BDL BDL 25 2i BDL BDL 13 BDL| 43 76 130 BDL| ND BDL ND ND |BDL BDL BDL BDL
1,4-Dichlorobenzene 290 360 470 390 | 99 120 130 150 380 750 740 290 ( ND ND ND ND | 170 210 270 250
1,2-Dichlorobenzene ND 100 120 83 | ND BDL BDL ND | 410 890- 830 300 | ND BDL ND BDL|ND 49 56 46
Naphthalene 470 510 490 380 | 98 $§57 .44 59 |BDL BDL 26 ND {BDL BDL 16 BDL| 33 41 52 28
2-Methylinaphthalene BDL BDL BDL 10 |BDL BDL BDL ND |BDL ND BDL ND |BDL BDL 23 13 |BDL BDL BDL ND
Dibenzofuran ND ND ND BDL!ND ND ND ND{ND ND ND ND {BDL BDL BDL BDL| ND ND ND BDL

Acenaphthene BDL BDL BDL BDL{ ND ND ND ND | ND BDL BDL ND |BDL ND 25 22 12* 20 BDL 30

1,2,4 Trichlorobenzene ND ND ND ND (ND ND ND ND |ND ND 10 ND|(ND ND ND ND|ND ND ND ND

11d 124 144 15d

GW-1GW-2 GW-3 GW-4| GW-1 GW-2 GW-3 GWA4GW-1 GW-2 GW-3 GW-4| GW-1 GW-2 GW-3 GW4

Phenol ND ND ND ND| ND ND ND ND{ND ND ND ND | BDL ND ND ND
2-Methylphenol ND ND ND ND| ND ND ND ND|ND ND ND ND|BDL 14 ND 1§
4-Methylphenol ND ND ND ND| ND ND ND ND|ND ND ND ND | ND 25 ND 30
2,4-Dimethylphenol ND ND ND ND| ND ND BDL BDL| 23 33 11 BDL| BDL 140 9 92

1,3-Dichlorobenzene BDL BDL BDL BDL| ND ND ND ND | 11 BDL BDL BDL| BDL 46 45 37
1,4-Dichlorobenzene 38 37 41 30 ND ND ND ND| 74 BDL BDL 55 63 640 650 570
1,2-Dichlorobenzene BDL BDL BDL BDL| ND ND ND ND |BDL BDL BDL BDL| 13 9% 100 77
Naphthalene BDL BDL 29 BDL] BDL BDL BDL ND | 67 93 49 49 | BDL 630 470 630°
2-Methylnaphthalene BDL 37 ND 26 | BDL ND BDL BDL|BDL 10 BDL BDL| 76 49 BDL 41
Dibenzofuran ND ND ND ND | ND ND ND ND|{ND BDL ND BDL{ ND BDL ND BDL
Acenaphthene 17® 19 17 1s' | BDL®* BDL 11 BDL| 18® 18 15 177 | ND 22 BDL 18

1,2,4 Trichlorobenzene ND ND ND ND | ND ND ND ND {ND ND ND ND| ND ND ND ND

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990.

GW-4 = Ground-water sampling event number 4, March 1990.

BDL = Below detection level.

ND = Not detected.

'The result is estimated below the detection level.

*Compound was detected in the corresponding blank sample.

'Sample was diluted to bring concentration into calibration range.

Results are reported in micrograms per liter (ug/f) or parts per billion (ppb).
Samples 3d (GW-1) was identified incorrectly by the laboratory as samples 3s.
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Table 6.8 Summary of Analytical Results of PCBs in Ground-Water Samples from the Upper Water-Bearing Zone. Monsan
Kearny Plant; Kearny, New Jersey.

Ss 6s 7s 98
GW-1 GW-2 GW-3 GW4 {GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW4| GW-1 GW-2 GW-3 GW.

Aroclor 1248 ND ND ND ND 7.5 1.5 0.7 ND 0.3 ND ND ND ND ND ND ND

Arcolor 1242 ND ND ND 0.46 ND ND ND ND ND ND ND 0.54 ND ND ND ND

Arocl2or 1260 0.5 1.3 6.7 ND 1.5 ND ND ND 3.2 2.5 10 ND ND ND ND ND

Aroclor 1254 ND ND ND 0.46 ND ND ND a ND ND ND ND ND ND ND 3.6

Total PCBs 0.5 13 6.7 0.92 9 1.5 0.7 7 3.5 2.5 10 0.54 ND ND ND 3.6
1is 13s 15s 16s

GW-1 GW-2 GW-3 GW4 |GW-1 GW-2 GW-3 GW4| GW-1 GW-2 GW-3 GW4 | GW-1 GW-2 GW-3 GW.

Aroclor 1248 0.6' ND 3 ND 0.2 ND ND ND ND 0.8 ND ND 0.1 0.4 ND ND

Arcolor 1242 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1260 0.2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1254 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total PCBs 0.8’ ND 3 ND 02! ND ND ND ND 0.8 ND ND 0. 0.4 ND ND

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990.

GW-4 = Ground-water sampling event number 4, March 1990.

BDL = Below detection level.

ND = Not detected.

'The result is estimated below the detection level.

BCompound was detected in the corresponding blank sample.

Results are reported in micrograms per liter (ug/f) or parts per billion (ppb).

850130370
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Table 6.9 Summary of Analytical Results of PCBs in Ground-Water Samples from the Lower Water-Bearing Zone. Monsanto Kearny Plant; Kearny, New Jersey.

6d 7d

9d

10d

11d

13d

GW-1 GW-2 GW-3 GW4 |GW-1 GW-2 GW-3 GW4

GW-1 GW-2 GW-3 GW4

GW-1 GW-2 GW-3 GW-4

GW-1 GW-2 GW-3 Gw+4

GW-1 GW-2 GW-3 GWH4

Aroclor 1248 0.1 0.2 ND ND 0.2 ND
Aroclor 1260 04 ND ND ND | 0" ND
Aroclor 1254 ND ND ND ND ND ND
Total PCBS 0.5 0.2 ND ND 0.3’ ND

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990.

GW-4 = Ground-water sampling event number 4, March 1990.

BDL = Below detection level.

ND = Not detected.

"The result is estimated below the detection level.

BCompound was detected in the corresponding blank sample.

Results are reported in micrograms per liter (ug/{) or parts per billion (ppb).
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Page 1 of 2
Table 6.10. Summary of Analytical Results of Inorganic Parameters in Ground-Water Samples from the Upper Water-Bearing Zone, Monsanto Kearny Plant; Kearny,

New Jersey.
1s 3s 4s 5s 6s Ts 8s

GW-1 GW-2 GW-3 | GW-1 GW-2 GW-3| GW-1 GW-2 GW-3| GW-1 GW-2 GW-3 | GW-1 GW-2 GW-3 | GW-1 GW-2 GW-3 | GW-1 GW-2 GW3
Aluminum 2 3 4 ND 0.2 0.2 ND 0.6 0.3 9 3 3 6 4 1 0.4 0.2 1 2 2 3
Arsenic 0.03 ND ND ND 10 0.04 0.02 0.02 0.01 0.03 0.01 0.02 0.02 0.02 0.01 0.04 0.05 0.04 ND ND ND
Barium 0.04 0.03 0.05 0.03 ND ND ND ND ND 0.2 0.1 0.1 0.1 0.06 0.03 ND ND ND ND ND 0.02
Calcium 33 23 20 26 33 25 44 38 46 56 45 52 113 42 45 21 22 23 37 49 54
Chromium 0.07 0.1 0.04 ND ND ND ND ND ND 0.02 0.05 ND 0.05 0.04 0.01 ND ND ND 0.02 .03 0.03
Copper ND 0.02 0.03 ND ND ND ND ND ND 0.08 0.03 0.03 0.04 0.04 0.02 ND ND ND 0.01 0.01 ND
Iron 6 6® 13 6 16 11 12 12 11 67 40 44 14 43 41 19 18 19 9 8 19
Lead ND 0.02 0.03 ND 0.005 ND ND 0.02 0.009 0.2 0.04 0.04 0.05 0.05 0.02 ND ND 0.02 ND 0.02 0.04
Magnesium 9 9 11 6 7 5.6 7 6 8 8 6 7 31 12 13 3 3 3 32 44 5t
Manganese 0.2 0.1 0.2 0.4 0.6 04 0.2 0.2 0.2 09 0.7 08 0.4 08 08 0.5 0.5 0.5 0.7 09 1.2
Mercury 0002 ND 0.0003] 0.05 ND ND ND ND ND ND ND ND ND 0.0001 0.0003 V ND  0.001 ND ND ND ND
Potassium 327 348 409 31 52 35 16 17 16 16 18 18 25 14 12 ND ND ND 172 211 207
Sodium 1810 1940 1390 11 21 15 20 19 18 38 36 39 474 12 13.4 7 8 6 170 232 255
Vanadium 0.07 0.1 0.09 ND ND ND ND ND ND 0.03 0.02 0.01 0.03 0.02 0.01 ND ND ND 0.01 0.02 0.02
Zinc 0.03 0.05 0.0 ND 0.03 ND 0.02 0.03 ND 0.02 007 009 | 009 0.09 0.04 0.2 0.05 ND 0.05 0.04 0.06
Cyanide, Total ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.
GW-3 = Ground-water sampling event number 3, December 1990.
ND = Not detected.
'The result is estimated below the detection level.
*Compound was detected in the corresponding blank sample.
Results are reported in milligrams per liter (mg/() or parts per million (ppm).
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Page 2 of 2
Table 6.10. Summary of Analytical Results of Inorganic Parameters in Ground-Water Samples from the Upper Water-Bearing Zone. Monsanto Kearny Plant; Kearny,
New Jersey.

9s 10s 11s 125 13s 14s 15s 16s

GW-1 GW-2 GW-3|GW-1 GW-2 GW-3|GW-1 GW-2 GW-3{GW-1 GW-2 GW-3|GW-1 GW-2 GW-3{GW-1 GW-2 GW-3| GW-1 GW-2 GW-3]GW-1 GW-2 GW:3

Aluminum 0.4 0.9 2 0.3 1.5 0.4 0.5 0.8 5.7 4 0.3 0.2 0.9 3 1 2 5 1.8 4 5 4 3 2 ND
Arsenic ND 002 0.04 | 002 0.02 00! | ND ND 006 | .02 0.007 0.008; 003 003 001 | ND 0.03 002015 ND 0117003 002 0.02
Barium ND ND 002 | ND ND ND |} 002 ND 03 04 003 004 | 001 003 003 | ND 002 ND| 002 003 003004 003 ND
Calcium 44 37 33 36 35 44 71 20 36 94 84 111 43 39 42 11 13 14 25 36 35| 87 60 ND

Chromium ND 0.01 ND ND ND ND ND ND 015 ! ND ND ND ND 001 ND | 002 002 001} 003 003 002002 0.01 ND

Copper ND ND ND ND  0.01 ND ND ND 022 { ND ND ND ND ND ND | 0.01 0.02 ND| 002 002 0.02]002 0.01 ND
Iron 6 3 8 9 12 10 30 10 24 33 27" 38 35 38 41 5 12 52 69 124 99 35 33 ND
Lead ND 003 004 | ND 0.0t 0.01 ND 002 ND ND ND ND ND 0.007 ND ND 0.02 0.008| ND ND 001 ND 0.03 0.05
Magnesium 10 9 8 6 6 8 3 1 3 4 3 3.6 6 6 5 2 3 2.5 13 16 14 9 10 ND
Manganese 0.2 0.1 0.1 03 0.3 03 0.8 0.2 0.5 1.5 0.9 1 1 1 1 0.08 0.2 0.008) 0.5 0.7 06|15 2 ND
Mercury ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.00002 ND | ND ND ND |.0009 0.00005 0.0006
Potassium 97 120 106 27 25 21 27 30 20 49 68 66 10 13 10 157 154 124 81 151 155 | 11 16 ND
Sodium 112 122 107 13 13 14 7 9 9 47 13 12.5 14 19 15 116 146 115 66 88 95 15 22 ND

Vanadium 0.03 002 ND ND ND ND ND ND 0.03 | ND ND ND .01 003 002002 003 001|002 003 003| O 0.03 0.02
Zinc 002 003 003 ) 003 002 02 ;002 002 0.07 02 0.02 0.03 02 002 0.02 ) 0.03 0.05 0.02) 007 009 0.08}0.08 0.04 ND

Cyanide, Total ND ND 005 | ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND | ND ND ND | ND ND ND

GW-1 = Ground-water sampling event number 1, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.

GW-3 = Ground-water sampling event number 3, December 1990,

ND = Not detected.

*The result is estimated below the detection level.

*Compound was detected in the corresponding blank sample.

Results are reported in milligrams per liter (mg/{) or parts per million (ppm).
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Table 6.11 Summary of Analytical Results of Inorganic Parameters in Ground-Water Samples from the Lower Water-Bearing Zone. Monsanto Kearny Plant; Kearny,

New Jersey.
3d 6d 7d 8d 9d 10d 11d

GW-1 GW-2 GW-3|GW-1 GW-2 GW-3 | GW-1 GW-2 GW-3|GW-1 GW-2 GW-3 | GW-1 GW-2 GW-3| GW-1 GW-2 GW-3|GW-1 GW-2 GW-3
Aluminum 1 1 0.7 2 4.5 1 5 3 0.5 1 1 0.5 1 6 1.8 2 9 1 7 2 32
Antimony ND ND ND ND ND ND ND ND ND ND ND ND 0.02 0.06 ND ND ND ND ND ND ND
Arsenic ND ND ND 0.01 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Barium ND ND ND { 0025 003 0.02 0.2 0.02 0.014| ND ND ND ND 004 0.02 { 002 0.04 ND | 003 0.01 0.02
Cadmium ND ND ND ND ND ND ND ND ND ND ND ND ND  0.05 ND ND ND ND ND ND ND
Calcium 105 105 103 68 61 49 73 55 57 119 137 144 178 182 115 161 134 92 150 i 113
Chromium 004 005 004 | 003 003 002 | 004 004 003 | 002 003 002 002 004 003 ) 002 004 001 | 003 0.02 0.02
Copper ND  0.01 ND ND 0.01 ND ND ND ND ND ND ND ND .0.01 ND 2 0.03 ND | 0.01 ND ND
Tron 26 30 28 3 6* 2.5 12 12 14 13 19 17 2 9 3 99 1113 4 13 5 9
Lead ND ND ND ND 0009 ND ND ND ND ND ND ND ND ND ND | 0.07 0.03 ND ND ND ND
Magnesium 327 356 361 40 47 49 99 188 108 186 233 238 165 177 149 114 140 151 195 217 235
Manganese 0.6 0.7 0.7 0.09 0.1 0.1 0.3 0.3 0.3 0.7 0.8 0.7 0.1 0.3 0.2 ND 0.2 0.2 0.4 0.4 0.5
Mercury ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND  .0009 ND
Potassium 190 185 157 40 41 36 56 55 50 138 131 132 115 108 100 ND 114 112 198 195 153
Silver ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Sodium 1210 1300 1390 | 700 790 720 1000 1090 1160 | 867 799 847 1070 1070 944 787 845 743 1030 1080 1050
Vanadium ND 001 002 | 007 0.06 005 | 006 006 005 | 002 001 001 | 004 007 008 | 003 005 003 | 002 0.02 0.3
Zinc ND ND ND 0.02 0.03 ND 003 001 002 | 0.04 007 ND | 002 0.04 ND | 001 005 002 | 0.03 ND ND
Cyanide, Total ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

GW-1 = Ground-water sampling event number I, June 1990.

GW-2 = Ground-water sampling event number 2, September 1990.
GW-3 = Ground-water sampling event number 3, December 1990.

ND = Not detected.

'The result is estimated below the detection level.

*Compound was detected in the corresponding blank sample.
Results are reported in milligrams per liter (mg/{) or parts per million (ppm).
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Table 6.11 Summary of Analytical Results of Inorganic Parameters in Ground-Water Samples from the Lower Water-Bearing Zone. Monsanto Kearny Plant; Kearny,

New Jersey,
12d 13d 14d 15d

GW-1 GW-2 GW-3|GW-1 GW-2 GW-3|GW-1 GW-2 GW-3 | GW-1 GW-2 GW-3
Aluminum 0.8 2 4 8 6 9 6 9 3 4 2 4
Antimony ND ND ND ND ND ND ND ND ND ND ND ND
Arsenic ND 0.01 ND ND ND ND ND ND ND 0.1 ND ND
Barium 001 001 002 | 005 001 007 | ND 004 ND | 002 0